FAX
TECHLAW, INC.

3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

— ECEIVE

Pages: 1 APR 18 2005
Date: 26 November 2003 EDMC
Information Request #1

WSCF20030459-All

> =

e 2

WSCF20030613-All
WSCF20030757-All
WO03975

Detection limits - Do I need to use the Soil High or Soil Low detection limits

| Use the Soil Low detection limits.



FAX

TECHLAW, INC.

3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian
Pages: 1

Date: 26 November 2003
Informatién Request #2

WSCF20030459-All
WSCF200304617AT1 4
WSCF20030613-All
WSCF20030757-All

W03975-All

Ineed a complete reference for DOE/RL 2000-60 Rev. 1

Put on CD and shipped via Federal Express on 09/29/03



FAX

TECHLAW, INC.
3115 Loma Court

Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian
Pages: 1

Date: 26 November 2003
Information Request #5
WSCF20030459 - Metals
IWSCF2003046 1Y BGaya 575
WSCF20030613
WSCF20030757

The method reported for almost all of the metal analysis does not match the analysis in the SAP
96010B versus EPA 200.8). Do the same detection limits still apply??

Yes, the same detection limits apply.



FAX
TECHLAW, INC.

3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian
Pages: 1

Date: 26 November 2003
Information Request #6
WSCF20030459 - rAD
%{SGF200302161)[ BV
WSCF20030613
WSCF20030757

The lab reported alpha and bet by liquid scintillation but there is no QC data present. The chain-
of-custody does not request the analysis. Do you want it validated.

No



FAX
TECHLAW, INC.

3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian
Pages: 1

Date: 26 November 2003
Information Request #7

WSCF20030461 - RAD-Rerun data

The lab reported americium-2419gea) as 1.88 e-010. That seems like an awfully small number.
Is it correct?

Please see data package WSCF20031181 (dated 10/17/03).



FAX
TECHLAW, INC,

3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian
Pages: 1

Date: 26 November 2003
Information Request #11
WSCF20030459-rad
WSCF200304617d ?

WSCF20030613-rad
WSCF20030757-rad

I’m not seeing any tracer/carrier yield data reported by WSCF. Is it in the package somewhere
and ’m just not seeing it??

Information received from the laboratory and forwarded to Techlaw on 11/13/03



FAX

TECHLAW, INC.

3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian

Pages: 1

Date: 26 November 2003
Information Request #12
WSCF20030461=:Wet Chem ¢

The lab reports the fluoride RPD as 69%, but the MS/MSD RPD I calculated is just a few
percent? Did the lab run a separate duplicate?

Here is the e-mail response that Steve received from the lab,

Doris here are answers to IR#12 and IR #9.
Steve

From: Fitzgerald, Scot L

Sent: Wednesday, October 29, 2003 1:35 PM

To: Trent, Stephen )

Cc: Trechter, John E Jr.

Subject: FW: Some more data validation questions...

Steve,

Here is the information you requested. For Item number one there are two RPDs one for the sample/dup
and one for the MS/MSD. The RPD differences would be expected under the conditions discussed below.

Scot

From: Baird, William W (Bill)

Sent: Wednesday, October 29, 2003 12:37 PM

To: Fitzgerald, Scot L

Subject: RE: Some more data validation questions...



1. The fluoride peak was noted in the comments to have an unidentified compound possibly interfering.
The fluoride is flagged with a B and an X. The B is for the concentration being below the lowest cal std
but above the MDL, the X is for the possible interfering peak. Here is a quote of the comments:

"IC: Fluoride, nitrite-N and phosphate-P detected, but at

concentrations less than that of the lowest calibration

fevel. Also unknown peak potentially interfering with

fluoride, which is why matrix spike recoveries and the

relative percent difference between the sample and dup are

high, "

The MS is 127% and the MSD is 120%. This could be accounted for if the sample result was biased low
due to the possible interference.

| don't see any reference to a "few percent” in any of the comments in Labcore.

2. The MSD was not spiked (analyst error). Thus, it was not reported. If necessary, we can resurrect and
report the unspiked result which could be used as a DUP of the sample.

From: Fitzgerald, Scot L

Sent: Tuesday, October 28, 2003 3:30 PM

To: Baird, William W (Bill)

Subject: FW: Some more data validation questions.,..

Bill,
Can you look into these for me?

Scot

From: Neely, Michael

Sent: Tuesday, October 28, 2003 2:41 PM

To: Dale, Troy F; Fitzgerald, Scot L

Cc: Trechter, John E Jr,

Subject: FW: Some more data validation questions...

Troy/Scot:

More questions from Steve - please see below e-mail message.

Thanks,

Mike Neely

Phone: 509-373-0654

Cell: 509-528-2066

Pager: 509-373-PAGE, Extension 6730
FAX: 509-372-0456

From: Trent, Stephen J



Sent: Tuesday, October 28, 2003 2:12 PM

To: Neely, Michael

Subject: Some more data validation questions...
Mike,

Some more questions from the validator -

1) WSCF20030461 - The lab reports the fluoride RPD as 69%, but the MS/MSD RPD calculated by the
validator is just a "few percent”, Did the lab run a separate duplicate?

2) WSCF20030757 - No MSD or lab duplicate data was provided for metals analysis is it available or was
there a reason it is not presented in the data package?

Thanks in advance..

Steve



and is cited on pg 4.

o S

ORP-114 ] . 1. Daie 2. Review No.
(0202) . ' : S . Nov 25, 2003 N/a
ORP - REVIEW COMMENT RECORD (RCR) TP
) R . - : : 200-PW-2 & 4 4. Page 1 of 1
-} 5. Document Number(s) Titie{s) - 6. Program/ProjectByiing Number 7. Reviewer B, Organizabon/Group” 9. Location/Phone
Data .Package SDG 3&_)461 . Groundwater Protection Bill _ Env & Science E6-35
- o program/200-FW-2. & 4 QU Thackaberry Assurance (QA) 372-0742
17. Comment Submitial Approval 10. Agreemmtwumm fmep 11. CLOSED - M
_ o [ ; Y —
. . . Reviewer) Contact - Reviewsr/Poin/ tact
. ' - . 12-16 0% E‘ﬁ) Z-/6 : ( 7
: . Requester Requester
14. Reviewer |’
12. ( 13a, Comment{syDiscrepan mmwmsnﬁcaﬁmforummmtanddeta:u 15. Disposition {Provide justification if NOT accepled). 16.
lem reommendaﬂtc(:nofmm&y(retw d!resolvemed:sc:epmcyfpmblemlndica 3 C%ngmca Prov!deseparalea chments if necessary. Status
1 Inorgan:.cs - pg 1,. TechLaw validation letter, :Lntroduct::.on - .
c¢ites DOE/RL-2000-60 Draft B.- However Rev 1 is in effect C.
and is cited on pg 4. Cornarma— _
2 Radiochemistry pg 1, TechLaw validation letter, ‘
. |introduction cites DOE/RL-2000-60 Draft B. However Rev 1 . e e C
is in effect and is cited on pg 4. '
3 Radio Chemistry Pg .2, Laboratory Blanks, It appears that| ~
" . | the blank contamination affectlng B16RX? should also apply| : ok
to B16XR8 too. -ll.. Tups LR CoAlam
U .
4  |Radio Chemistry - Pg 3, Minor deficiencies, It appears
-| that the blank oontamination affectlng B16RXS should also < I+ 3 -
"|-apply to B16XRS too . : _ ' i :
5 Radiochemistry - pg 32, 5. Blanks comment, It appears that Ceyredal~ Ho "‘J‘ 1 yeavla ua _
. |the blank contamination affecting B16RX9 Lead 214 should RYY iy DSK blewk el |
{also apply to B1l6XRB Lead 214 too.
|s ‘._ Semivolatiles - pg 1, .TechLaw validatlon letter,
¥ introductlon cites DOE/RL-2000 <60 Draft B. However Rev 1 C
C_ANN S -
jis in effect and is cited on pg 4A.
7 . |vVolatiles - pg 1, TechLaw validation letter, introduction
-~ |cites DOE/RL-2000-60 Draft B. However Rev 1 is in effect -

8 Wat Chemistry - pg 1, TechLaw valldation 1etter, .
introduction cites DOE/RL-2000-60 Draft B. However Rev 1

ig in effect and is cited on pg 4.

a7




Date: 17 November 2003

To: Fluor Hanford Inc. (technical representative}

From: TechlLaw, Inc.

Project: 200-PW-2/200-PW-4 QU - Borehole Soil Sampling

Subject: Semivolatile - Data Package No. WSCF20030461 (SDG No. 30461)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 30461
prepared by WSCF. A list of samples validated along with the analyses reported
and the method of analysis is provided in the following table.

Sample ID Sample Media | Validation Analysis'
B16RX8 4/4/03 Soll C See note 1
B16RX9 4/4/03 Soil ' C See note 1

1-Semivolatiles by 8270B; TPH-G and TPH-D by 8015.

Data validation was conducted in accordance with the FH} validation
statement of work and the 200-PW-2 Uranium-Rich Process Waste Group
Operable Unit RI/FS Work Plan and RCRA TSD Unit Sampling Plan {(DOE/RL-
2000-60, Rev. 1, December 2000}. Appendices 1 through 6 provide the
following information as indicated below: -

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification ‘
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation

Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Documentation Requested by Client E @ E ﬂ w E

MY 2 5 2

DATA QUALITY OBJECTIVES

. Holding Times/Sample Preservation

Analytical holding times were assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time
requirements are as follows: Samples must be extracted within 14 days of
the date of sample collection and analyzed within 40 days from the date of

extraction.

G0Gco1



If holding times are exceeded, but not by greater than two times the limit,
all associated sample results are qualified as estimates and flagged "J" for
detects and "UJ" for non-detects. If holding times are exceeded by greater
than two times the limit, all associated detectable sample results are
qualified as estimates and flagged "J" and all non-detetts are rejected and
flagged "UR".

All holding times were met.

. Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and
analysis. At least one acceptable method blank analysis must be conducted
for every 20 samples. No contaminants should be present in the method
blank. Analytical results for analytes present in any sample at less than five
times the concentration of that analyte found in the associated blank are
qualified as non-detects and flagged "U". Common laboratory contaminants
present in samples at less than ten times the concentration of that analyte
found in the associated blank are qualified as non-detects. If a sample result
is less than the CRQL and is less than five times (or less than ten times for
lab contaminants) the highest associated blank result, the sample result
value is raised to the CRQL level and qualified as undetected "U".

Due to method blank contamination, all diethylphthalate results were
qualified as undetected and flagged “U"”.

All other method blank results were acceptable.
Field Blanks

No field blanks were submitted for analysis.

. Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike

Matrix spike/matrix spike duplicate and blank spike sample analyses are used
to assess the analytical accuracy of the reported data. Matrix spike/matrix
duplicate results are used to assess the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike
duplicate analyses are performed in duplicate using five compounds for
which percent recoveries must be within a range of 50-150% or within

C0G00<2



laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are
qualified as estimates and flagged "J". Undetected sample results with
spike recoveries outside control limits are qualified as estimates and flagged
"UJ". Sample results greater than five times the spike concentration require
no qualification.

All matrix spike/matrix spike duplicate and blank spike results were
acceptable. ’

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the EPA CLP program. If two surrogates
of the same class of compounds (base/neutral or acid} are out of control
limits, all associated sample results greater than the contract required
quantitation limit (CRQL) are qualified as estimates and flagged "J". Sample
results less than the CRQL and below the lower control limit are qualified as
estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a
surrogate recovery is less than 10%, detects are qualified as estimates and
flagged "J" and nondetects are rejected and flagged "UR".

Due to the tack of a surrogate analysis, all TPH-gasoline results were
qualified as estimates and flagged “J”.

All other surrogate results were acceptable.

. Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS}/matrix spike duplicate (MSD) results provide matrix-
specific information on the precision of the method for specific target
compound classes. Precision is expressed by the relative percent difference
(RPD) between the recoveries of duplicate matrix spike analyses performed
on a sample. Samples results must be within RPD limits of +/-35%. If
RPD values are out of specification and the sample concentration is less
than five times the spike concentration, all associated detected sample
results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the
spike concentration, no qualification is required.

000003



All MS/MSD RPD results were acceptable.

Field Duplicate Samples

No field duplicate results were submitted for analysis.

. Analytical Detection Levels

Reported analytical detection levels are compared against the target
guantitation limits (TQL's) to ensure that laboratory detection levels meet
the required criteria. All results met the analyte specific TQL.

. Completeness

Data package No. 30461 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined
to be valid (i.e., not rejected}. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to method blank contamination, all diethylphthalate results were
qualified as undetected and flagged “U”. Due to the lack of a surrogate
analysis, all TPH-gasoline results were qualified as estimates and flagged
“J”. Data flagged “J” is an estimate, but under the FH! validation SOW, the
data may be usable for decision-making purposes. All other validated results
are considered accurate within the standard error associated with the
methods.

REFERENCES

FHI, Contract #202686, Validation Statement of Work, Fluor Hanford
Incorporated, July 7, 2003. ‘

DOE/RL-2000-60, Rev. 1, 200-PW-2 Uranium-Rich Process Waste Group

Operable Unit RI/FS Work Plan and RCRA TSD Unit Sampling Plan,
December 2000.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the
FHI validation SOW are as follows:

uJ

UR

NJ

Indicates the compound or analyte was analyzed for and not
detected in the sample. The value reported is the same
quantitation limit corrected for sample dilution and moisture
content by the laboratory.

indicates the compound or analyte was analyzed for and not
detected in the sample. Due to a minor QC deficiency identified
during the data validation, the associated quantitation limit is an
estimate.

Indicates the compound or analyte was analyzed for and detected.
Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for, detected,
and due to an identified major QC deficiency, the data are
unusable.

Indicates the compound or analyte was analyzed for and not
detected in the sample. Additionally, the data is unusable due to
an identified major QC deficiency.

Indicates presumptive evidence of a compound at an estimated
value. The data may not be valid for some specific applications
(i.e., usable for decision-making purposes).

Indicates presumptive evidence of a compound, The data may
not be valid for some specific applications usable for decision-
making purposes}.

0O3GGCe



Appendix 2

Summary of Data Qualification
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SEMIVOLATILE DATA QUALIFICATION SUMMARY

SDG: 30461 REVIEWER: | DATE: PAGE_1 OF_1
TLI 11/17/03
COMMENTS:
COMPOUND QUALIFIER | SAMPLES REASON
AFFECTED

TPH-G J All No surrogate
analysis

Diethylphthalate U All Blank
contamination

006008




Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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(SRASIVINIY)

SEMIVOLATILE ANALYS!IS, WATER MATRIX, (UGIKG) Page 1 _ of 3
Project: FLUOR-HANFORD
Laboratory: WSCF
Case; {SDG: WSCF20030461
Sample Number B16RX8 B16RX%
Remarks
Sample Date 414103 4/4/03
Analysis Date 4/18/03 4/22/03
Semivolatile (8270B) TAQL  |Result Q |Resuit Q |Result Q [Result Q
1,2,4-Trichlorobenzene <310 U [«310 U
1,2-Dichlorobenzene <380 U <370 U
1,3-Dichliorobenzene <340 U <330 U
1,4-Dichlorobenzene <330 U ]<330 U
2,4,5-Trichlorophenol <710 U 1<76.0 U
2,4,6-Trichlorophenol <71.0 U |<69.0 1)
2,4-Dichlorophenol <85.0 U |<83.0 U
2,4-Dimethylphenol <71.0 U (<69.0 ()
2,4-Dinitrophenol <710 U [<230 U
2,4-Dinitrotoluene <71.0 U |<69.0 U
2,6-Dinitrotoluene <71.0 U |<69.0 U
2-Butoxyethanol <110. U <100 U
2-Chiloronaphthalene <85.0 U {<83.0 U
2-Chlorophenol <160 U [<150 U
2-Methylnaphthalene <190 U <180 U
2-Methylphenol <71.0 U [<69.0 U
2-Nitroaniline <71.0 U [<69.0 U
2-Nitrophenol <180 U <180 )
3 & 4-Methylphenol {total) <120 U |<120 U
3,3-Dichlorobenzidine <850 U [<83.0 U
3-Nitroaniline <71.0 U |<69.0 U
4,6-Dinitro-2-methylphenol <710 U |<690 U
4-Bromophenyl-phenyl ether <71.0 U |<69.0 U
4-Chloro-3-methylphenol <71.0 U |<69.0 U
4-Chloroanaline <899.0 U |<87.0 U
4-Chlorophenyl-phenyl ether <71.0 U |<69.0 U
4-Nitroaniline <260 U <260 U
4-Nitrophenol <690 U [<670 U
Acenaphthene <71.0 U [<68.0 U
Acenaphthylene <85.0 U [<83.0 U
Anthracene <71.0 U [<69.0 U

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. Al other qualifiers shown were applied during validation.




T100U0

SEMIVOLATILE ANALYSIS, WATER MATRIX, (UG/KG) Page_ 2 _of 3 _
Project: FLUOR-HANFORD
Laboratory: WSCF
Case: [SDG: WSCF20030461
Sample Number B16RX8 B16RX9
Remarks
Sample Date 4/4/03 4/4/03
Analysis Date 4/18/03 4/22/03
Semivolatile (8270B) TQL [Result Q (Result Q |Result Q |Result Q
Benzo-a-anthracene <71.0 U }<68.0 U
Benzo-a-pyrene <71.0 U [«69.0 U
Benzo(b)fluoranthene* <71.0 U [<69.0 U
Benzo(g,h,i)perylene <71.0 U [<69.0 U
Benzo{k)fluocranthene* <71.0 U [|<69.0 U
bis(2-Ethylhexyl)phthalate 620 <580 U
Bis(2-Chloro-1-methylene) <270 U 1<260 u
Butylbenzylphthalate <71.0 U |<69.0 U
Carbazole <§5.0 U |<83.0 U
Chrysene <71.0 U [<69.0 U
Di-n-butylphthalate <92.0 U ]<80.0 u
Di-n-octylphthalate <71.0 U [<69.0 U
Dibenz{a,h}anthracene <71.0 U [<69.0 U
Dibenzofuran <71.0 U [<69.0 U
Diethylphthalate 1100|U 1000{U
Dimethylphthalate <71.0 U |<69.0 U
Fluoranthene <71.0 U {<69.0 U
Fluorene <71.0 U |<69.0 U
Hexachlorobenzene <71.0 U {<69.0 U
Hexachlorobutadiene <390 U <380 U
Hexachlorocyclopentadiene <330 U [<330 U
Hexachloroethane <500 (U <480 U
Indeno(1,2 3-cd)pyrene <71.0 U |<69.0 U
Isopherone <71.0 U [<69.0 U
N-Nitroso-di-n-propylamine <71.0 U [<69.0 U
N-Nitrosodiphenylamine <71.0 U [<69.0 ")
Naphthalene <300 U <300 U
Nitrobenzene <280 U |<270 U
Pentachlorophenol <320 U [<310 U
Phenanthrene <71.0 U [<69.0 U
Phenol 3301<110 U <100 U
Pyrene <71.0 U |<69.0 U
Tri-n-butylphosphate 330 94.0 100
bis{2-Chloroethyl)Eth <260 U |[<260 U
bis{2-Chloroethoxy)methane <120 U [<«<120 U

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results, All other qualifiers shown were applied during validation.




SEMIVOLATILE ANALYSIS, WATER MATRIX, (UG/IKG) Page 3 of 3

Project: FLUOR-HANFORD

Laboratory: WSCF

Case: [SDG: WSCF20030461

Sample Number B16RX8 B16RX9

Remarks

Sample Date 4/4/03 414103

TPH TAQL |Result Q [Result Q |Result Q |Result Q
Kerosene 5000|<4200 UJ [<4200 U .
TPH-Diesel 5000 7800]d <4200 U
TPH-Gasoline 5000}<250 UJ |<250 UJ

-

-

-

-

)

b

P

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.




WSCF | e

«
ANALYTICAL RESULTS REPORT
Attention: Steve Trent Group #:  WSCF2003046!
Project: F03-006: 200-PW-2/PW-4 '
WSCF

Sample # Client ID  Test Performed Matrix Method RQ  Result Unit DF _ MDL __AnalyseSample Reccive
Lead by ICP-MS .

Mercury by ICP-MS " < D.0486

LA-505-412 41 ugla 049 ! 03 04/04/03

LA-505-412 . . 04/04/03

LA-508-471 : o o&iiwga 04/04/03
04/17/03 64.{@@5 "0
- :04:/:1:al.rba
_ ok_m 8/03

04!18!03
N 04“9',03;- TR

MDL=Minimum Detection Limif 8- The analyte < the RDL but > = the IDL/MDL finarganic) £ - Analyte is an estimate, has potentially larger errors
RQ=RESU“ Qua[il‘ier J - Estimatad Valus U - Analyzed for but not detected abave limiting criteria.
X - Other flags and notes described in the comments/narrative. ——t
DF=Dilution Factor o
* - Indicates results that have NOT been validated; + - Indicates more than six qualifisr symbols _:E
Report WO04/ver. 5.1 =
Ground Water Protection Program :} Page 5




WSCF N
(o]
ANALYTICAL RESULTS REPORT
Attention: Steve Trent Group # WSCF20030461
Project: F03-006: 200—PW-2/PW-4
WSCF
Sample # Client 1D CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Recewe

G16AX8  GPP

BI6RXE

2,6-Dinitrotoluens

606-20-2 LA- 523- 456

2-Chloronaphthalens LA-523-456

2-Methylnaphthalene LA-523-456 1.9e+02

.
KA

3 & 4 Mathylphenol Total
3-Nitroanfline

4-I§romophonvl-phanylether

Acenaphthens
Anthracene
Benzn(alpyrene

Benzolg,h.ilperylsne LA-523-456

1.2 + 02

'04/04/03

| 04/04/03

7:_)_{.-(04;03 |

} 04/04/03
04/04/03

04/04/03

MDL =Minimum Detection Limit

RQ=Result Qualifier

DF=Dilution Factor

* - Indicates results that have NOT been validated;

Report W004/ver. 5.1

Ground Water Protection Program

B - The analyte < the RDL but > = the IDL/MDL (inorganic)
J - Estimated Value

E - Analyte is an estimate, has potentially larger errors
U - Analyzed for but not detected above limiting criteria.
X - Other flags and notes described in the comments/namative.

+ « Indicates more than six qualifier symbols




WSCF %
ANALYTICAL RESULTS REPORT -

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4 ,

CAS# Test Performed ) Receive

. TR — — e . s

: 2.7e +02 o'uofqt::#

04/18/03 04/04/03

‘ 04/04/03
34
2.02+02 0418103 04/04/03

04/18/03 04/04/03
04/04/03

3.3¢+02 04/04/02

159
Coiwbasbodise i

a4/18/03

04/18/03
118j03
04/18/03
“oar18103 1 b
04/18/03
D4/18/03 04/

WO030000159 B16RXE
WO300001 597 Hi bRXY

MDL =Minimum Detection Limit B - The analyte < the RDL but > = the IDL/MDL (inorganic) E - Analyte is an estimate, has potentially larger errors

RQ=RBSUIt Qua!iﬂer J - Estimated Value U - Analyzed for but not detected above limiting criteria.
X - Other flags and notes described in the comments/narrative. — ——
DF=Dilution Factor -
* - Indicates results that have NOT been validated; + - Indicates more then six qualifier symbols 7 —ﬁ
Report Wo04/ver, 5.1 b~
Ground Water Protection Program S) Page 7




WSCF o
ANALYTICAL RESULTS REPORT o

Attention: * Steve Trent | ' Group #:  WSCF20030461
Project: F03-006: 200-PW-2/PW-4
WSCF

Sample # Client ID CAS# Test Performed Receive
W30 55 TS — = — , : - e

13966-29.5 U-234 by AEA
16117961 U-235 by AEA
24678-82-8 U-238 by AEA ) , o 04/04/03

04103
hhroethene

Benzene

Taluene

8008-20-6 Kerosene

B‘1-E-il.1)(9 . Cyanidas by Midi/Spactrophotom LA-695-402
{sRKo: i z 941

6l pH Soil and Waste Measurement ' ' LA-2i 2411

, LA:Bag421 1Cilg: . . £
BIGRXS ¢ N Alpha efror by LC LA-508-421 ! ' ) 04/04103
TBRXD! ) : 42 3550 - pcing: ‘ Q304104103
B16RX9 ' Beta error by LC LA-508-421 ‘ 1 ' 04/04/03 04/04/03

MDL=Minimum Detection Limit B - The analyte < the RDL but > = the lDUMbL {Inorgantc) E - Analyta is an estimate, has potentially larger emrors

RQ'—:RBUH Qualil'ier J - Estimated Value . U - Anslyzed for but not detected above limiting criteria.
X - Other flags and notes described in the comments/narrative. ’

DF=Dilution Factor '

° - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbals

Report W004/ver. 5.1

Ground Water Protection Program

Page &




WSCF ot
ANALYTICAL RESULTS REPORT s
Attention: Steve Trent Group #: WSCFE20030461
Project: F03-006: 200-PW-2/PW-4
WSCF .
Sample # Client ID CAS # - Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
B1GHS p ‘ ¥ : . e 4115/ '4@3

Uranlum by ICP-MS

LA-605-412

LA-508-471

B18RX9 LA-523-456

"""" B16RXE ' a ‘541.72 1 ' ' LA-523-456 g o0 . 04/22/03

,,,,,,, s i ; ; % 122/03.
2,4,5-Trichlorophenol LA-523-456

LA 523456

2,4-Dinitrophenol LA-523-456

04/22/03 4,
04/22/03

04/22/03 04/04/03

- i04/22i03 04

B16RX9 o 2-Nitroanifine LA 623456 . ! 04/22/03 04/04/03 04/04/03

o220 oa1os

104/03

04103

o3

MDL =Migimum Detection Limit B - The analyts < the RDL but > = the IDL/MDL {inorganic) E - Analyte is an estimate, has potentially larger emors

RQ=Result Qualifier J - Estimated Valus U - Analyzed for but not detected above limiting critesia.
X - Gther flags and notes described In the comments/narrative, ————

DF=Dilution Factor S;:_,.-

* - Indicates results that have NOT been validated: + - Indicates more than slx qualifier symbols "?.:

Report Wo04/ver. 5.1 : ' —_—

Ground Water Protection Program _ ) A 5 Page 12




WSCF =
ANALYTICAL RESULTS REPORT o
Attention: , Steve Trent ' Group #: WSCF2003046!
Project: F03-006; 200-PW-2/PW-4
_Sa:_r_nple_:}‘ . Ciient D CAS# Test Performed Matrix RQ Result Unit DF MDL - Analyze Sample Recewe

BI6RX3 7005-72-3
B1GRX9

BIGRX9  GPP 208-96-8

04/04/03

207-08-9 ' LA ' ; 1 22 04.'04/03

108601 " Big{2-Chloro-1-mef y Las2zass U ' B Be+02 ' 04/04/03

041'04.’03 04/04/03

04104703
04104/03
_ 40 04:04:03
B16RX9 3703 i ) LA:523-456
I - . _§o4{o4f03
MDL=Minimum Detection Limit B - The analyte < the RDL but > = the IDL/MDL (inorganic} E - Analyts is an estimate, has potentially larger errors
RQ=Rasult Qualifier J - Estimated Value U - Analyzed for but not detected above limiting criteria,

X - Other flags and notes described in tha comments/namative,

DF==Dilution Factor

* - Indicates results that have NOT been validated: + - Indicates more than six qualifier symhbols

\
w004 = :
Report fver. 5.1 .
Ground Water Protection Program 7 ) : é& Page 13




- WSCF L
ANALYTICAL RESULTS REPORT o
Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4
WSCF
Sample # Client ID Te;t Performed

CAS # Matrix

Method

W030000160:
w0300001 60
i

=9
B1B6RX9

Dlmeﬂ‘wlpﬁl.h'alate
B16RX9 Fluorene
B16RX9
Hexachloroethans

lsophorone  soLu
N-Nitrosodiphenyl amine
Nitrobenzene

reghéhal
Phenanthrens

L-234 by AEA

'U-235 by AEA

U-238 by AEA

LA-508-471

04/22/03
04/22/03

4.9e+02

o403
04/04/03

LA-523-456

LA-623-456

LA-523.456 2.6e+02
LA-508-471

S04 0410403
04/04/03
04/04/03

MDL=Minimum Detection Limit

B - Tha analyte < the RDL but > = the IDL/MDL [inorganic)
RQ=Result Qualifier

J - Estimated Value

X - Other flags and notes described in the commeants/narrative .
DF=Dilution Factor

* - Indicates results that have NOT been validated;
Report W04 /ver. 5.1

Ground Water Protection Program

+ - Indicates more than six qualifier symbols

E - Analyte is an estimate, has potentially larger eitors

U - Anatyzed for but not detected above limiting criteria.
——
,,—7:
et
oAy

Ay

Page 14




WSCF 2
]
ANALYTICAL RESULTS REPORT o
Attention: Steve Trent _ Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4
WSCF
Sample # Chent ID CAS # Test Perfonned Matrix Method RQ Result Unit DF MDL AnalyzeSample Recelve

LA-523-455 -

1-Butanol

108-90-7

Chiorobenzens LA-523-455

79-01-6 Trichlorosthens LA-523 455

¥810000

MDL=Minimum Detection Limit 8- The analyte < the RDL but > = the IDL/MDL finorganic)
RQ-:RCSIJH Qualiﬁer J - Estimated Value

X - Other flags and notes described in the comments/narrative.

E - Analyte is an estimate, hag potentlally larger smors
U - Analyzed for but not detected above limiting criteria.

DF=Dilution Factor

* - Indicates resuits that have NOT been validated; + - Indicates more than six qualifier symbols
Repor: WOO4 /ver. 5.1 .
Ground Water Protection Program Page 15
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Laboratory Narrative and Chain-of-Custody Documentation

000019



Attachment 1

Narrative
Sample Delivery Group WSCF20030461
Sample Matrix Soil
Sample Visual Brown
SAF Number F03-006
Data Deliverable | Summary Report
Introduction

Two (2) soil samples (B16RX8, BI6RX9) from the GPP was received at the WSCF Laboratory on
Apnl 4, 2003. The sample was analyzed for those analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter. |

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analvtical Methodology for Requested Analyses

» ICP-MS Metais by EPA Method 200.8 and ICP-AES Metals by EPA SW-846 Method
6010A. Analytical work was performed with no deviations to the approved method.

e VOA’sby EPA SW-846 Method 8260A., Analytical work was performed with no
deviations to the approved method. The compound 1-Butanol requested under EPA SW-
846 Method 8015 was reported under this method.

e Semi-VOA’s by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

» Alcohols and Glycols by EPA SW-846 Method 8015. Anatytical work was performed
with no deviations to the approved method. The compound 1-Butanol requested under
this method was reported under EPA SW-846 Method 8260A.

s  WTPH-D by WDOE Method NWTPH-Dx. Analytical work was performed with no
deviations to the approved method.

e WTPH-G by WDOE Method NWTPH-Gx. Analytical work was performed with no
deviations to the approved method.

000G G20




¢ IC Anions and Ammonium by EPA SW-846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammonium, but a
deviation was required for the Anions (see comments below).

» The pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method.

¢ Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations
to the approved method.

» Cyanide by EPA SW-846 Method 9010. Analytical work was performed with no
deviations to the approved method.

» All RadChem analyses (TA/TB, AEA’s, GEA) were run by internal WDOE accredited
WSCF procedures. Analytical work was performed with no deviations to the approved
method.

Comments

PCB’s — This analysis was originally on the Sample Chain of Custody when received at the
WSCF Laboratory, but the client later requested the analysis not be run.

ICP-MS and ICP-AES Metals — The hold time(s) for this analysis was met. A Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per the GPP Letter of Instruction. See page(s) 2-27, 2-28, 2-29, 2-30, and 2-48 for QC
details.

VOA’s — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-36, 2-37 and 2-38 for QC details. Compounds listed on the tentatively
identified peak report with an “N” qualifier have been identified with the program used to
interpret the raw data.

Semi-VOA’s — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-44, 2-45, 2-46 and 2-47 for QC details. Compounds listed on the
tentatively identified peak report with an “N” qualifier have been identified with the progra

used to interpret the raw data. :

Alcohols and Glycols — The hold time(s) for this analysis was met. A Laboratory Control
Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per
the GPP Letter of Instruction. See page(s) 2-37 for QC details.

WTPH-D — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-40 for details.

0021




WTPH-G — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-39 for details.

IC Anions — The client requested hold time(s) for this analysis was not met. The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-33, 2-34 and 2-36 for QC details.

NH4 — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-38 for QC details.

The pH — Per the direction of the chain of custody, the pH was completed within 24 hours of
sampling.

Percent Solids — PCB’s, VOA’s, Semi-VOA'’s, Alcohols and Glycols, WTPH-G and WTPH-D
analytical results were corrected for percent solids. All other analytical results were reported for
the sample as received.

CN — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-26 for QC details.

RadChem — There are no hold times associated with these WDOE accredited methods. Except
for GEA, a Laboratory Control Sample and Duplicate were analyzed with each delivery group
per the GPP Letter of Instruction. See page(s) 2-31, 2-32, and 2-35 for QC details.

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF

Laboratory tcal Manager and Client Services, as verified by the following signature.
/7 :
f . -

Troy Dale
WSCF Production Coentrol

Abbreviations

Hg — mercury Am -~ americium
IC — ion chromatography Cm - curium
ICP - inductively coupled plasma Pu - plutonium
ICP/AES — ICP/atomic emission spectroscopy Np — neptunium
ICP/MS - ICP/mass spectrometry GEA — gamma energy analysis
Total U - total uranium H3 — Tritium
AT/TB - total alpha/total beta Sr - Strontium 89, 90
AEA — Alpha Energy Analysis WTPH-D — Total Hydrocarbons-Diesel
WTPH-G — Total Hydrocarbons-Gasoline TSS — Total Suspended Solids
3
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FH-Central Plateau Project CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-006-014 [rsee 1 of g
Coltector Company Cantact Telephane No. Project Coordinator ) .
Juhansen/Pope/Plister LC Hulstrom 37%-3928 TRENT, ) Price Code 8N Data Turnaround
Project Designation Sampling Location . SAF No, Air Quality 17 30 Days
200-PW-27200-PW-4 QU - Borchoic Soil Sampling B 216-A-19 (C3245122.5-250 R, F03-006 . ‘
e Chiest No. _ 5{ Field Logbook No, COA Methed of Shipment
' C-{g HNF-N-336) 117504ES10 Government Vehicle
Shipped To o Offsite Property No. ﬂ_) /i /Q Bill of Lading/Air Bill No.
Waste Sampling & Characterization o 4 ) R
POSSIBLE SAMPLE HAZARDS/REMARKS ‘
5 Cool 4C Cool4C None None
Preservation
. al Gs* P Snap Vial
Special Handling and/or Storage Type of Container
No. of Container{s) ! 3 ! !
250mL 40ml. 300mL. 60ml,
Q Volume
2
b See uem (1} in [ Sce ilem (2) in | Sex iterm (3} in | Activity Scan
O Special Swi.al Sptci:al
< SAMPLE ANALYSIS
[, —_ '
o /00204 ,
Sample No. Malrix * Sample Date Sampls Time | : A R ey
BIBRXE ) ¥ e 225 SOIL 4y -63 YK ~ < ~L ™
BIGRXS 1 O H00ei L0 soiL l?z,q -3 79k » = < <
CHAIN OF POSSESSION Sign/Print Names _ SPECIAL INSTRUCTIONS Matrix *
Itelingsy }lv.\\\o Lo D:u.‘ i %U Receilfed ByfSfored In * 4~ DitefTime ** The taboratory is to report both kerosene and diescl range compounds from the WTPHLD unalysis. smsuil
TN s ) e 4oz K0 et
ol - ‘I‘ LI/ 4R E) 77 e o LE - 2 (1) Semi-VOA « 8270A (TCL), Semi-VOA « $270A (Add-On) [2-Buoxyethanod, Tribaiyl phosphale}; §0=Solid
Retinquished By/Removed From DandTime Reccived By/Stored [n Dadrrime TPH-Dicsel Range « WTPH-D; TPH-Gasoline Range - WTPI1-G; PCHs - 3042 Si-Sivdpe
' {2} Alcoliols, Glycols, & Keiones - 8015 |1-Butanol, Dicthyt cther, Eihyienc glycol, Methanot) - Wace
T - Dot/ Tl - - (3) Gamma Spectroscopy (Cesium-37, Cobakt-60, Euragivin- 152, Europiutn- 154, Europiun-1535]; 2:2""
Relinquished By/Removed From ellime Reacived By/Stored In Date/Time Gamma Spec - Add-on {Antimony-125, Cesium-134, Tin-126}; Isalopic Radium {Radium-226, Radium- | herer
218}; Isotopic Plutoniwn; Ameticium-24 1; Isotopic Uranivm; Trace Elements ICP/MS - 200.8 DL=Drum Liquids
Religuui - Daie/ T - Date/Ti {Compleie) {Antimony, Arsenic, Barium, Beryllium, Cademium, Chrotnium, Copper, Lead, Mercury, TTume
elinmpuished By/Removed From e/ Time Received By/Stored In . . ale/Time Nickel, Seleniwm, Silver, Uranium]; iCP Metals - 60104 (Add-on) {Bismuth, Boren); 1C Anions - 300.0 L"i‘::’:
{Chloridc, Fluoride, Nitrogen in Nitrate, Nitrogen in Nitrite, Phosphate, Sulfate); Cyanide (Total} - Ve Vegstation
Ielinguishied ByfRemoved From Dalc/Time Received By/Stored In Drate/Time 335.2; Cations (1C}-300,7 {Mitropen in ammanium); pH (Soil) - 9045 X=Ghher
Relinquished By/Removed From Pale/Time ‘[Regeived By/Stored In Datc/Time
LABORATORY | Received By Title Dale/Time
SECTION .
FINAL SAMPLE | Disposal Metliod ) Dispased By " Date/Time
LISPOSITION : :

%EE-011 (03/01/2002)
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Appendix A - BHI-01435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST
—

TmaTo | = | () | o :
PROJECT: 2 so-PiJ-2/200-Piw 4 DATA PACKAGE: ((JSCF 20¢ 304 6|
VALIDATOR: {[{_\ " LaB: s DATE: | [ (?/ Oy
CASE: SDG: 2o G .
ANALYSES PERFO
SW-846 8260 SW-8468260 | §w-ss68270 |/ SW-846 8270
(TCLP) (TCLP)
&S
SAMPLES/MATRIX
Rl XY BICRAS
Sor]
1.  DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PFESEnt? ...............cooccoomomreeveomosoceeeeoe e eeee s sesseesoeeeson, Yes

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GC/MS tuning/performance check acceptable? ...........coouoivvooe oo eeese e, Yes
Initial calibrations 2cCEPLable? ...............ccccmmmnmmmisiimniissssssnns s sssssssesesssssesssnmensesssssssosssesesisismerseees Y€
Continuing calibrations 3cCePtable? .............ooo...oeecrovereneccrere e eresse e b sess s s sere s Yes
Standards traceable? ...ttt eeeee s eee e Yes
Standards expired? Yes

..................................................................................................................................

Calculation check acceptable? ... ... et e e senees Yes

Comments;

Data Validation Procedure for Chemical Analysis
October 2000 G O (‘1 0 25 o—%
V)



Appendix A - ' BHI-01435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) ...........ooorucceecemmcnecnrrasseieeerrensessssessessrsassnssessessinsssasssssesans Yes No{ N

Calibration blank results acceptable? (LEVEIS D, E).....oocooooooooooececees oo ooseressesoseesseeseoee e Yes Noi N/A
Laboratory blanks analyzed? ...............cc.cccoeeeeeieesseinssearessssssssssessessesssassssssssassessssssessessssssmsssssessasess Yes) No N/A
Laboratory blank results acceptable?. ... ..ccvcommicmrmmoni st sesees e seeimetsessse s srisesesssasesenees Ye@ N/A
Field/trip blanks analyzed? (Levels C, D, E)........ocoourcsrsmrsersescsosississsssssssssssssmsssesssessns Yes(No N/A
Field/trip blank results acceptable? (Levels C, D, E) ..ot l

Transcription/calculation errors? (Levels D, E) ettt sbrsaes b snsiean
Comments: &tc&l\d@l\%&m\;k Yo B\AML:-—
P, B WA WO W
U

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed? ... . ...t
Surrogate/system tnonitoring compound recoveries acceptable?
Surrogates traceable? (Levels D, E)

Surrogates expired? (Levels D, E)........oiiieciss s sseness st ss s aness
MS/MSD samples analyzed? . ................
MS/MSD results BCEPIAbIE? ...............ocomeeeeer s st sssenssssssssssas e dasansnes

MS/MSD standards NIST traceable? (Levels D, E) oo eee s vesiereresrassssessns ]
MS/MSD standards? (Levels D, E)
LCS/BSS samples analyzed?
LCS/BSS results acCeptable?...............oovecccemmeomarmnsinresarcsssssusssssesssssssserssrass tissssesesssossmessssmasssssesssones
Standards traceable? (Levels D, E)
Standards expired? (Levels D, E)
Transcription/calculation errors? (Levels D, E) Yes N/,

......................................................................................

.....................................................................................................

............................................................................................................

Performance audit sample(s) analyzed? Yey Nag N/A

--------------------------------------------------------------------------------------------------

Performance audit sample results acceptable?. ...............coiiiinniiinniesgeg oo siscessissnecnesesissseeenns

Comments: Mo golS S”f"*ﬁ“‘ﬂ: _ ,S: % 7"7’3?‘4 L\Jﬁ i
AR terreme——tks Js—— V7

M@ LY ol L) i,-.C) —

r—

Data Validation Procedure for Chemical Analysis
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Appendix A — : ' , BHI-01435
Data Validation Checklists Rev.0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

MS/MSD samples analyZed? ............coueuucoruemmimmmsseoneecesoosesssssesesesossssesssesseremssmsseseessosseseseemneens oo o N/A
MS/MSD RPD values acceptable? ... ..o N/A
MS/MSD standards NIST traceable? (Levels D, E).............ccoiecliomevomresoeeeoneceoeseeessoes oo ooeeseeeoe oo

MS/MSD standards expired? (Levels D, E) ... .ot

Field duplicate RPD values aCeptable? . ... oo 4
Field split RPD values aCCePtable?  ...........cco...coieceseerneessosemsmeseeesossssessnsseeeseesesmeeessssssseeeesssessees oo /A
Transcription/calculation errors? (Levels D, E) ..........co.oo..ooeiivemeeeeeceeessee s eeeseeeeemessesrsessss s ees oo A

Comments:

6. SYSTEM PERFORMANCE (Levels D and E)

SANAATAS TACEADIET, |, ... ..ceieieeoseceereseeseiessteasesessseseseses s sese e s e ees e e soee e es st eseeeeeeeem s e e ee s enes oo Yes
Standards EXPICAT | ..ot s e e e este s e et e et e tes et et et eese e e es e Yes

Comments:

T. HOLDING TIMES (all Jevels )

Samples Properly PIESEIVEA? . ..........coiueeereeereeeesee s seeeneseeseesesessssssssssmsss seeressmesssemsssesessesosressssoee oo eooes No N/A
Sample holding times aCCePtabE? .. ... ... . oo eeeeeeesessese e s s er s s essoeeseoee st oo e e seoeonee e e ess No N/A
Comments:

Data Validation Procedure for Chemical Analysis
October 2000 ) 0 O G O 27 A-3



Appendix A — BHI-01435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)

Compound identification acceptable? (Levels D, ) ...o.voeermeevserisescsscnssssmssssssssssssssnssemsresaris Yes No ﬁ“
Compound quantitation acceptable? (Levels D, E) .....co.ooenrimcnte st Yes No
Results reported for all Tequested ADALYSEST __......currversesrrsennecsssesssssses s senssssse s essn e é No N/A
Rresults supported in the raw data? (Levels D, E)..............ocornrcnerniscivisnicsssinssennsss s sssssnsvenssnsns s %
Samples propetly prepared? (Levels D, E)......... esttieesta s shset s et s s saesaa s e Yes No
Laboratory properly identified and coded all TIC? (Levels Dy E) oot sessreens Yes

Detection Hmits Meet RDLY ..o soerssesseressserresssosressomeesessmmessorsnessersonsssreeremenne e YES) NO NIA
Transcription/calculation errors? (Levels D, E) .. ..........ccccveceivnriommevmmeemeesorsscssensersasmosssarsasssossmssmssias Yes No 1@
Comments:

9, SAMPLE CLEANUP (Levels D and E)

GPC cleanup PerfOrmEd? ... ... ererreceserereerees s sesssessassssssass e s sas s sssssssssssserermssanssnsassns e sssnrans Yes
GPC check PErfOrMEA? . ...ooooeeeeireete st v seeesessese s sesesasssese s st e srssesessens e sbsesassabsasenessassns Yes
GPC check recoveries aCEPIabIE?, .. .........coovvcevciresessnssesses s s e s rsesesasssessssnareseossosssssrsessssens Yes
GPC calibration Performed? . ............ovoeveceresrsresessssesssmsssesssssssessssssssessesssssesssssssssssssssessesasesessoses Yes
GPC calibration check performed?. ...............coceunrevresnsseesnscesecsemsesoesssessersesssseserennes .. Yes
GPC calibration check retention imes aCCeptable? ... o..oooooooeooeoeoeoeeereeeseeeeeeeeeseress oo Yes
Check/calibration materials traceable? .............c.ooomcverrurimsescrmsmsssesmrssre s ssssressssssssssessesssssassessessmessssans Yes
Check/calibration materials EXPIred?...............oo.oocrmveenemmernsiorsserssseresemsssssessesesssssmssssessssssssessasssesssnssens Yes
Analytical batch QC given similar cleanup?____.._.. . S { -
Transcription/Caleulation EITOTS? . ...........ccooeummereececceseeeesesssssssamesasess s seer s sessessssssnssensns s sresssesanes Yes

Comments:

Data Validation Procedure for Chemical Analysis

October 2000 A-4
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number; WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date:  (04/04/03
Test: SW-846 8270B Semi-Vols Receive Date;  04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units  Date Limit Limit

Lab ID:  WO30000159
'BATCH QC ASSOCIATED WITH SAMPLE

1.4-Dichlorobenzens [SV] 106-46-7 04r18/03
105.000
04/18/03 . 106.000

04/18/03

4165-62-2

120-82-1

121-14.2

04/18/03 106.000

321-60-8 04/18/03

04/18/03 114.000

04/18/03 118.000

04/18/03
%Recove 04/18/03

SPKRPD AN 7 e21-64.7 04/18/03

Report wi3gfrev.5.1 p 19
30-may-2003  13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date:  04/04/03
Test: SW-846 8270B Semi-Vols Receive Date:  04/04/03

QC Analysis Lower - Upper
_Type Analyte CAS# Date Limit

1220060
04/18/03 0.000 20.000

luor

SPK-RPD  Phenol

108-95-2 0.141
4-.Nitrophenol

Phanol-d5 4165-52-2

10%.000
4165-60-0 111.000

2,4,6-Tribromophanol  Suwr 118-79-8 %Recove

Lab ID:  W030000160
BATCH QC ASSOCIATED WITH SAMPLE

36
321-60-8

Surr %Recovs 04/22/03

Phenol-d5
S-Sfi-“‘r:ibrn

4165-62-2 85,700 %Recove 04/22/03 54.000 120.000

98904-43-g

04/1B/03

106-48-7 04/18/03

121-14-2 04/18/03

04/18/03

300.000

Report wi3gfrev.5.1 p 20
30-may-2003  13:21:28
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID _ Sample Date:
Test: SW-846 8270B Semi-Vols : Receive Date:

QC Analysis | Lower Upper
Type Analyte CAS # Results Units Limit Limit

7005-72-3 04/18/03
04/18/03

§0-32-8

117-81-7

207-08-9

04/18/03

218-01-8 04/18/03
04/18/03

04/18/03

117-84-0 04/18/03

206-44-C

67-72-1

Pentachiorophenal 87-86.5 < 300 ug/kg  04/18/03

Report wildgfrev.5.1 p 21
30-may-2003 13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

' SDG Number: WSCF20030461 SAF Number: F03-006

Matrix: SOLID Sample Date: :
Test: SW-846 8270B Semi-Vols Receive Date:

QC Analysis Lower Upper
Type . Analyte ”Results_ _ Date Limit Limit

3

NK; :
04/18/03

%Recove

126-73-8 04718703

150.000

88904-43-9 %Recove 04/18/03

106-46-7

% Racov

LCs N-Nitrose-di-n-prapylamine 621-64-7 77.200 % Recov 71.000 . 114.000

Lcs Phenal 108.95.2 73.900 % Recov 67.000 106.000

2,4,6-Tribremophenol  Surr 118-79-6 % Recov 04/18/03 120.000

Report w1l3gfrev.5,1 p 22
30-may-2003  13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID ' Sample Date: 04/04/03
Test: WTPH-D TPH Diesel Range (Wa) , Receive Date: 04/04/03

QC : Analysis Lower Upper
Type *  Analyte CAS#  Results Units  Date Limit Limit

Lab ID: WO030000159
BATCH QC ASSOCIATED WITH SAMPLE

Total Pet. Hydl:ncarbonulDics; . ' 88476»346
5 SPRARDT [ aithdiTerphe
SPK-RPD Total Pet, Hydrocarbons Diesaj 68476-34-6 1.71% RPD Q5/06/03 0.000 20.000
BATCH QC

Report wildg/rev 5.1 p 15
30-may-2003 13:27:28
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date:  04/04/03
Test: NWTPH-GX TPH Gasoline Range Receive Date:  04/04/03

QC Analysis Lower Upper
Type Analyte CAS# Results Units  Date Limit Limit

Lab ID: - W030000157
BATCH QC @SSOCIATED WITH SAMPLE

Total Pat. Hydrocarbons Gas 3 ) % .Recov“ D4f16.v'03 '

ydrocarbons Gas TPH-G 1.026 RPD 04/16/03 0.000 20.000

.PD

Lab ID: WO030000158
BATCH QC ASSOCIATED WITH SAMPLE

Total Pet. Hydrocarbons G TPH-G

otal Pet.

at.nl..F_‘B
SPK-RPD  Total Pet. Hydrocarbons Gas TPH-G 19.689 RPD 04/18/03 0.000 20,000
Lab ID: WO030000159

BATCH QC ASSOCIATED WITH SAMPLE

MS Total Pet. Hydrocarbons Gas TPH-G 101.000 % Recov 04/16/03 50.000 150.000

Report wilqg/rev.5.1 p 14
3C-may-2003  13:21:29
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Ayres, Doris E

From: Christian, Bruce [BChristian@TechLawlnc.com]
Sent: Thursday, August 05, 2004 5:59 PM

To: Ayres, Doris E :

Subject: RE: Validation Issues

This is my permission to cross off the UJ qualifiers on the ortho-terphenyl.

----- Original Message-----

From: Ayres, Doris E [mailto:Doris_E Ayres@RL.gov]
Sent: Wed 7/21/2004 3:57 PM

To: Christian, Bruce

Cc: Trent, Stephen J

Subject: Validation Issues

Bruce -

Per our phone conversation of July 21, 2004, the following items need your
attention:

1. Review Comment #1 and #3 from Bill Thackaberry on H2469 need to be amended.
The associated pages also need to be corrected and resubmitted.

2. Review Comment #1, #3, #5, and #6 from Bill Thackaberry on WSCF200431684 need
to be amended. The associated pages also need to be corrected and resubmitted.

3. On the validation for some WSCF data for the 200-PW-2 validation that was done

in January, I need a letter/memo giving me permission to cross off the "UJ" qualifiers
that were added to the ortho-Terphenyl (CAS # 84-15-1).

Doris
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Date: 17 November 2003 _

To: Fluor Hanford Inc. (technical representative)
From: TechLaw, Inc.

Project: 200-PW-2/200-PW-4 OU Borehole Soil Sampling T e
Subject: Inorganics - Data Package No. WSCF20030461 {SDG No. 30461) =5z 17227

=
S—
=
Q:L

<A
\\g;\. -

INTRODUCTION

This memo presents the results of data validation on Data Package No. 30461
prepared by WSCF. A list of samples validated along with the analyses reported
and the method of analysis is provided in the following table.

Sample lD Sam

B16RX8 4/4/03 Soil C See note 1 “

B16RX9 4/4/03 Soil C See note 1 “
T - ICP metals by 6010A and 200.8.

Data validation was conducted in accordance with the FH! validation statement of
) work and the 200-PW-2 Uranium-Rich Process Waste Group Operable Unit RI/FS
-+ _«Work Plan and RCRA TSD Unit Sampling Plan (DOE/RL-2000-60, Rev. 1, December
~ 2000). Appendices 1 through 6 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

. Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements are

as follows: Soil samples must be analyzed within 6 months for ICP metals.

All holding times were acceptable.

. Preparation {Method) Blanks

Preparation Blanks 000001




At least one preparation blank, consisting of deionized distilled water processed -
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
value have had their associated values qualified as non-detected and flagged "U".
Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit {CRDL), all nondetects are rejected and flagged "UR" and all
detects that are less than ten times the absolute value of the associated preparation
blank result are qualified as estimates and flagged "J". If the absolute value of the
negative preparation blank is greater than the instrument detection limit (IDL}) and
less than. or equal to the CRDL, all nondetects are qualified as estimates and
flagged "UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

All preparation blank results were acceptable.

Field (Equipment} Blank

No field blanks were submitted for analysis.

. Accuracy

Matrix Spike & Matrix Spike Duplicate

Matrix spike {MS), matrix spike duplicate (MSD) are used to assess the analytical
accuracy of the reported data. The matrix spike is used to assess effect of the
matrix on the ability to accurately quantify sample concentrations. Recoveries must

“fall within the range of 75% to 125% for matrix spike analysis. Samples with a
spike recovery of less than 30% and a sample result below the IDL are rejected and
flagged "UR". Samples with a spike recovery of 30% to 74% and a sample result
less than the IDL are qualified "UJ". Samples with a spike recovery of greater than
125% or iess than 74% and a sample result greater than the IDL are qualified as
estimates and flagged "J". Finally, for samples with a spike recovery greater than
125% and a sample result less than the IDL, no qualification is required. LCS
recoveries must fall within limits specified by the laboratory.

Due to MS or MSD recoveries outside QC limits, all arsenic (MS-55.97%, MSD
65.1%), molybdenum (MS-56.93%, MSD-57.6%) and selenium {(MS-50%, MSD-
52.3%) results were qualified as estimates and flagged “J".

Due to the lack of a MS/MSD analysis, all aluminum, barium, manganese, uranium,
vanadium and zinc results were qualified as estimates and flagged “J”.

00000=



All other MS/MSD results were acceptable.

Laboratory Control Sample

The LCS is used to monitor the overall performance of all steps in the analysis.
Recoveries must fall within the range of 80% to 120% for LCS analysis. Samples
with a recovery of less than 50% are rejected and flagged "UR". Samples with a
recovery of 50% to 79% and a sample recovery below the IDL are qualified "UJ".
Samples with a recovery of greater than 120% or less than 80% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally, for
samples with a recovery greater than 120% and a sample result less than the IDL,
no qualification is required.

Due to an LCS recovery outside QC limits (147.8%]}, the silver result in sample
B16RX8 was qualified as an estimate and flagged “J",

Due to the lack of an LCS analysis, all thorium results were qualified as estimates
and flagged “J".

Due to an LCS recovery outside QC limits (217.1%]), all boron results were qualified
as estimates and flagged “J".

All other accuracy results were acceptable.

. Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of matrix spike and matrix spike duplicate {(MSD) analyses performed
on a sample in the analytical batch. Precision may alternatively be assessed using
unspiked duplicate analyses performed on a sample in the analytical batch. If both
sample and replicate activities (concentrations) are greater than five times the CRDL
and the RPD is less than +/- 35%, no qualification is required. If either activity
{concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

Due to the lack of a MS/MSD analysis, all aluminum, barium, manganese, uranium,
vanadium and zinc results were qualified as estimates and flagged “J”.

All other laboratory duplicate results were acceptable,

Field Duplicate

No field duplicates were submitted for analysis.

000603



. Analytical Detection Limits

Reported analytical detection levels are compared against the target quantitation
limits {TQLs) to ensure that laboratory detection levels meet the required criteria.
All undetected results met the analyte specific TQL.

. Completeness

Data package No. 30461 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected}. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to MS or MSD recoveries outside QC limits, all arsenic {MS-55.97%, MSD
65.1%), molybdenum (MS-56.93%, MSD-57.6%) and selenium (MS-50%, MSD-
52.3%) results were qualified as estimates and flagged “J”. Due to the lack of a
MS/MSD analysis, all aluminum, barium, manganese, uranium, vanadium and zinc
results were qualified as estimates and flagged “J”. Due to an LCS recovery
outside QC limits (147.8%), the silver result in sample B16RX8 was qualified as an
estimate and flagged “J”. Due to the lack of an LCS analysis, all thorium results
were qualified as estimates and flagged “J”. Due to an LCS recovery outside QC
limits (217.1%]), all boron results were qualified as estimates and flagged “J”. Data
flagged “J” is an estimate, but under the FHI validation SOW, the data may be
usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods,

REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003. '

DOE/RL-2000-60, Rev. 1, 200-PW-2 Uranium-Rich Process Waste Group Operable
Unit RI/FS Work Plan and RCRA TSD Unit Sampling Plan, December 2000.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with FHI validation
SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for

decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: 30461 REVIEWER: | DATE: PAGE_1 OF_1
TLI 11/17/03

COMMENTS:

COMPOUND QUALIFIER | SAMPLES REASON

AFFECTED :

Arsenic, molybdenum, J All MS/MSD recovery

selenium il

Aluminum, barium, J All No MS/MSD

manganese, uranium, analysis

vanadium, zinc

Boron J All LCS recovery

Silver J B16RX8 LCS recovery

Thorium J All No LCS analysis

0000G8



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX, MG/KG Page__ 1 of _1

Project: FLUOR HANFORD

Laboratory: WSCF

Case |sDG: WSCF20030461

Sample Number B16RX8 B16RX9
Remarks

Sample Date 4/4/03 4/4/03
Inorganics TGL |Result |Q |Resuft |Q |Result |Q |Result |Q
Bismith <6.62 |U |<6.11 )
Boron 34.33|J 34.10]J
Aluminum 6970|J 6520|d
Antimony 61<0.243 (U [<0.240 |U
Arsenic 1 2.81|J 2.07]4
Barium 20 83.7[J - 85.8|J
Beryllium 0.5 0.248 0.256
Cadmium 0.5 0200 0.208
Chromium 1 4.84 4.9
Cobalt 9.81 10.5
Copper 2.5 12.9 13.0
Lead 1 2.80 2.78
Manganese 433)1J 456]J
Mercury 0.2]<0.0486 |U_ [<0.0479 |U
Molybdenum 1.54)) <144 W
Nickel 4 6.25 6.90
Selenium 10§<1.46  |UJ [<1.44 U
Silver 0.5 0.118|J [<0.0058 |U
Thallium 0121 0.103
Therium 2.41(J 2.73J
Uranium 1 118[J 130}J
Vanadium 104[J 108|J
tZing 58.8[J S7.3l

0T0000

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.




WSCF “
[ |
ANALYTICAL RESULTS REPORT
Attention: Steve Trent | Group #  WSCF20030461
Project: F03-006: 200-PW-2/PW-4
Test Performed _ Analyze Sax:}?}e Receive

Au-106 Rel.% Count Error (GEA)

$b-126 Rel.% Count Ervor (GEA) LA-608-462
LA-508-462
LA-508-462
LA-508-462

SOLID

Aluminum by ICP-MS

Arsenic by ICP-MS

LA-506-412
LA-505-412

7440-41-7 Beryllium by ICP-MS

7440-47-3 Chromium by ICP-MS LA-505-412

D4/08/03

04/15/03 04/04/03 04/04/03

4103

[s]

4/03 04104/

04,

3

04/04/03
104{03: Q04103

103

MDL=Minimum Detection Limit B - Tha analyte < the ROL but > = the IDL/MDL (inorganic) £ - Analyte is an astimate, has potentially larger emors

RQ=Result Qualifier J - Estimated Value U- Analyzed for but not detected above kmiting critsria.
' ) X - Other flags and notes described in the comments/namative. &

DF=Dilution Factor /5/

* - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols /dy .

Report WoO4/ver. 5.1

Ground Water Protection Program

Page 4




WSCF | b
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #:  WSCF20030461
Project: F03-006: 200-PW-2/PW-4
WSCF
Sample # Client ID ' Test Performed ix Method RQ ~ Result TUnit DF MDL yze Sample Receive

- Wosgon gRaE.

AW030000169

WO30000159 8168

W030000159°

Marcury by ICP-MS ¥ . 04/15/03

7440-02-0 Nicke! by ICP-M5 LA-505-412 l . E . 04/16/03

T7440-22-4 Sliver by ICP-MS
Thorium by ICP-MS 5 L X o4/16/03

LA-505.412 ; . 04/16/03 04/04/03

T440-62-2 © Vanadium by ICP-MS LA-505-412 2 . 04/15/03

Total Pet. Hydrocarhons Gas ) 04/04/03

Pu-238 by AEA Total Cntg Error koAt RIS

PU.239/240

2.4,6-Trichlorophanol LA-523-456 U . . § 04/04/03 04/04/03
53345 L 3
LA-523.456 U i ugikg ) 04/04/03 04/04/03

D4 3

2.4-Dimethylphenol

MDL=Minimum Detection Limit

RQ=Result Qualifier

DF=Dilution Factor

* - Indicates results that have NOT been validated; R Indicates more than six quatifier symbols

Report WoO4/ver. 5.1

Ground Water Protection Program

B - The analyte < the RDL but > = the IDL/MDL [inorganic)
J - Estimated Value
X - Other flags and notes described in the comments/namative.

E - Analyte is an estimate, has potentially larger errors
U - Anatyzed for but not detacted above limiting criteria.

o
R

Page 5




WSCF =
' - 7 ]
ANALYTICAL RESULTS REPORT «
Attention: Steve Trent | ' | Group #2  WSCF20030461
Project: F03-006: 200-PW-2/PW-4
‘ ' WSCF
Sample # i CAS # Test Performed Matrix Method. RQ Result Unit DF MDL Analyze Sample Receive

16065-10-8 LA-508-462

14913-50-¢ LA-508-462

LA-606-411
7440-36-0 LA-505-412
7440-39-3 Barium by ICP-MS LA-505-412 . . . 04/16/03 04/04103
| 7440-42-9 Cadmium by ICP.MS LA-505-412 . ) ¥ 04/16/03 04/04/03
Cobait by ICP-MS LA-505-412 . ) . 04/15/03 04/04/03
7439-82-1 Lead by ICP-MS LA-505-412 ) . X 04/15/03 04/04/03
7439-97-6 Mercury by ICP-MS 'S ¥ . ug/ 48 X 04/15/03 04/04/03
7440 oz o licke! b o " soLi T y 4 64{15163 04/04/03
" 7440224t
" TAsbiam0
MDL=Minimum Detection Limit B - The analyte < tha RDL but > = the KDL/MDL {inorganic} E- Analyte is an estimate, has potentially larger erors
RQ=Result Qualifier J - Estimated Value &U - Analyzed for but not detected abova limiting criteria.
X - Other flags and notes described In the comments/narrative.
DF=Dilution Factor ' g~ /5- /
* - Indicates results that have NOT been validated: + - Indicates more than six qualifier symbols C_l}

Report WOO4/ver, 5.1 ) ,
Ground Water Protection Program : _ ) Page 11




WSCF 2
ANALYTICAL RESULTS REPORT e
Attention: Steve Trent Group #:  WSCF20030461
Project: F03-006: 200-PW-2/PW-4
CAS# - Analyze Sample Receive
1503 AIOHOS 3

04/15/03 04/04/03 04/04/03

04/04/03 04/04/03
.

13981-16-3

Pu-238 by AEA

Pu-238/240 AEA Total Cntg Em LA-508-471

120-82-

1.2,4-Trichlorobenzane LA-523-456

-641-73-1 1,3-Dichlorobenzene -523-456 . 04/22/03

3
LA-523-456

2,4,5-Trichlerophenol

04/22/03
o
04/22/03

2.4-Dlchlorophanol LA-523-456

2,4-Dinitrophenal LA-523-456 04/22/03

2.6-Dinitrotoluene

04/22/03

04122103

B16AXa

" LA-523-456
1609 L

MDL =Minimum Detection Limit B - The analyte < the RDL but > = tha IDL/MDL (inarganic) E - Analyte is an astimate, has potentially larger errors

RQ=ReSl.llt Qua]iﬁer J - Estimated Valua l U - Analyzed for but not detected above limiting criteria.
X - Other flags and notes described in the comments/narrative., < ﬁ

DF=Dilution Factor : % '

* - Indicates results that have NOT been validated; + - Indicatas more than six qualifier symbols J;y _

Report Wo04/ver. 5.1 : | 2

Ground Water Protection Program , ‘ : : Page 12




Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment i

Narrative
Sample Delivery Group | WSCF20030461
Sample Matrix Soil
Sample Visual Brown
SAF Number F03-006
Data Deliverable | Summary Report
Introduction

Two (2) soil samples (B16RX8, B16RX9) from the GPP was received at the WSCF Laboratory on
April 4, 2003. The sample was analyzed for those analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analvtical Methodology for Requested Analyses

s ICP-MS Metals by EPA Method 200.8 and ICP-AES Metals by EPA SW-846 Method
6010A. Analytical work was performed with no deviations to the approved method.

e VOA’sby EPA SW-846 Method 8260A. Analytical work was performed with no
deviations to the approved method. The compound 1-Butanol requested under EPA SW-
846 Method 8015 was reported under this method.

e Semi-VOA’s by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

¢ Alcohols and Glycols by EPA SW-846 Method 8015. Anatytical work was performed
with no deviations to the approved method. The compound 1-Butanol requested under
this method was reported under EPA SW-846 Method 8260A.

e  WTPH-D by WDOE Method NWTPH-Dx. Analytical work was performed with no
deviations to the approved method.

e WTPH-G by WDOE Method NWTPH-Gx. Analytical work was performed with no
deviations to the approved method. _




¢ IC Anions and Ammonium by EPA SW-846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammonium, but a
deviation was required for the Anions (see comments below).

» The pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method,

* Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations
to the approved method.

¢ Cyanide by EPA SW-846 Method 9010. Analytlcal work was performed with no
deviations to the approved method.

¢ All RadChem analyses (TA/TB, AEA’s, GEA) were run by internal WDOE accredited
WSCF procedures. Analytical work was performed with no deviations to the approved
method.

Comments

PCB’s — This analysis was originaily on the Sample Chain of Custody when received at the
WSCF Laboratory, but the client later requested the analysis not be run.

ICP-MS and ICP-AES Metals — The hold time(s) for this analysis was met. A Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per the GPP Letter of Instruction. See page(s) 2-27, 2-28, 2-29, 2-30, and 2-48 for QC
details.

VOA’s — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-36, 2-37 and 2-38 for QC details, Compounds listed on the tentatively
_identified peak report with an “N” qualifier have been identified with the program used to
- interpret the raw data.

Semi-VOA’s — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-44, 2-45, 2-46 and 2-47 for QC details. Compounds listed on the
tentatively identified peak report with an “N” qualifier have been identified with the program
used to interpret the raw data.

Alcohols and Glycols — The hold time(s) for this ana'lirsis was met. A Laboratory Control
Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per
the GPP Letter of Instruction. See page(s) 2-37 for QC details.

WTPH-D - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-40 for details.

1-3
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WTPH-G ~ The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP.Letter
of Instruction. See page(s) 2-39 for details.

IC Anions — The client requested hold time(s) for this analysis was not met. The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-33, 2-34 and 2-36 for QC details.

NH4 — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-38 for QC details.

The pH — Per the direction of the chain of custody, the pH'was completed within 24 hours of
sampling.

Percent Solids — PCB’s, VOA’s, Semi-VOA's, Alcohols and Glycels, WITPH-G and WTPH-D
analytical results were corrected for percent solids. All other analytical results were reported for
the sample as received.

CN - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-26 for QC details.

RadChem — There are no hold times associated with these WDOE accredited methods. Except
for GEA, a Laboratory Control Sample and Duplicate were analyzed with each delivery group
per the GPP Letter of Instruction. See page(s) 2-31, 2-32, and 2-35 for QC details.

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF

Laboratory ical Manager and Client Services, as verified by the following signature.

Troy Dale
WSCF Production Control

Abbreviations

Hg — mercury Am - americium

IC - ion chromatography Cm - curium

ICP — inductively coupled plasma Pu — plutonium

ICP/AES — ICP/atomic emission spectroscopy Np - neptunium

ICP/MS — ICP/mass spectrometry GEA — gamma energy analysis

Total U — total uranium H3 - Trittum

AT/TB — total alpha‘total beta : Sr - Strontium 89, 90

AEA - Alpha Energy Analysis WTPH-D - Totat Hydrocarbons-Diesel
WTPH-G — Total Hydrocarbons-Gasoline TSS — Total Suspended Solids
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. . '
Pa of 1
¥H-Central Platean Project CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-006-014 [ w 1 ©
Collector Company Contact Telephone No, Project Coordinator . Data Turnaround
Johansen/Pope/Plister LCpHu{sl:om 37%-3928 TRENT, §J Price Code 8N Data Turna
Project Designation Sampling Location SAF No. Air Quality [ - 30 Days '
200-PW-2/200-PW-4 QU - Borehele Soil Sampling 216-A-19 (C3245) 22.5-25.0 ft FO3-006
lee Chest No. q Field Logbook No. COA Method of Shlpmu_n
/(51 } W~ (g HNF-N-3361 117504ES10 “Govemment Vehicle
Shipped To Offsite Property No. N / /:) Bill of Lading/Air Biil No. )
Waste Sampling & Characlenzauon L L L . o S
POSSIBLE SAMPLE IIAZARDS/REMARKS
. Codk 4C Cool4C Noog None -
Preservation
. ) aG Ga* P Snap Vial
T r t
Special Handling and/or Storage ype of Container . 5 - -
No. of Container(s)
Volume 250mL 40mL S00snl. &0m),
= :
o Ses item (1) ia | Sos itom (2) in [ Scciem (3)in | Activiry Scan
opeist | Spocid ] Specd
O SAMPLE ANALYSIS
N
O
S £ 093990 |
Sample No. Matrix * Sampie Date Sample Time
BIGRXE ) W3¢ XSG SOIL Ly -3 YK
BIBRXS [, o Hb0oei(LD SOIL (YT /34
: CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS ' Matrix *
Reli Dat gw Recei}fd ByfSjored In, * 4 DhtefFime ‘ ** The laboratory is (o report both kerosenc and dicscl range compounds fromt the WTPH-D analysis. osal
%mﬁm 37 [Pt B s neo =
D . (1} Semi-VOA - 8270A (TCL), Semi-VOA ~ $270A (Add-On) {2-Buloxyethano], T nbulyl phosphate); | somseid
Rchnqulshed Bychmovcd From Recetved ByfStored In DatcfTime TPH-Dicse] Range - WTPH-D; TPH-Gasoline Range - WTPH-G; PCDBs - 3082 SheShudp:
{2} Alcohwols, Glycols, & Ketoaes - 8015 {1-Butanol, Dicthyl ether, Gthylene glycol, Methanol} m’“
- N " {3) Gamma Spectroscopy [Cesium-137, Cobalt-60, Europium-152, Evropium- 154, Europium-133}; ) Ardis
Relinquished By/Removed From Date/Time Reccived ByfStored In DatefTime Gamima Spex; - Add-on {Antimony-125, Cesium-134, Tin-126}; [sotopic Radium {Radium-226, Radiume | o b solias
: 228}, Isotopic Plutonium; Asericium-241; Isatopic Uranium; Trace Elements ICPMS - 200.8 Dt=Druch Liguids
. 5 : i {Complete) {Antimony, Arsenic, Barium, Berylllum, Cadmiutn, Chromium, Copper, Lead, Mercury, T=Timms
Relinquished By/Removed From Date/Time Received ByiSiored ln. - DatefTime Nickel, Selefuum_ Silver, Usaniura}; ICP Metals - 6010A (Add-or) (Bismuth, Boron] ; [C Anions - 300.0 | Whvise
- i {Chloride, Fluoride, Nitragen in Nitrate, Nitrogen in Nitrite, Phosphate, Sulfatc}: Cyanide (Tol) - ‘;“""“w
IRclinquished By/Removed From Date/Time Received By/Storcd In Date/Time 335.2; Cauons (IC) - 300.7 {Nitrogen in ammonium); pH (Soil) - 9045 XeOthecr
[Retinquistcd By/Removed Erom Date/Time - [Reccived By/Siored In Dale/Time
LABORATORY | Received By Title Dalo/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
2| LISPOSITION

5,

“?§§E-D1 1 (03/01/2002)




Appendix 5

Data Validation Supporting Documentation
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Appendix A —
Data Validation Checklists

BHI-01435
Rev.0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

aumamion |, 5 | @ > :
PROJECT: ‘).oo»Vu-z/zooﬁ.r‘w-‘{ DATA PACKAGE: (S 2.0030%6(
VALIDATOR: T({ LaB: LJosci DATE: [O [ {Y[ob
CASE: | SDG: 20406 (
PR ANALYSES PERFORMED
W W-B4G/GFAA | SW-846/Hg | SW-846 @
Cyanide 103,

SAMPLES/MATRIX ‘ )

RIGRKT B IAXT

| 8 DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?

Comments:

.

........................................... Yes N@

p 8 'INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instruments? Yes No
Initial calibrations acCEPIAbIEY ............ccooorieinnmsieer e srsssssan s ares e s enses s s e s R Yes No F/
[CP interference checks acceptable? . ereeeererasasstsmmtre Yes No [N/
ICV and CCV checks performed on all inStuments? ..........ocoorvvummrorrorsrmsessosserssmnissasmasssissiostirsnsansssssss Yes No [N/
ICV and CCV checks acceptable? ... Yes No [N/
SIANAARAS ACEADIET | .. .....oueerceearrmsemssesstnssssssasssassssssinsssinsasessnsssesssnms semens sebasessa81 S st SR sb S s R R 400 ‘Yes No [N/
StAnGArds eXPITEA? .. .. .......coeeeeerererenrreeesnrseessssssrsinisstssssaasime s TR SR SRS SsSB4 S0 R R Yes No [N/
Calculation check CCEPIABIET . . .....covccveesrersonsrnesssrassessessisssssserssessessssmasessssssnssasmsrssesssssassissarspssassrases Yes No |N/
Comments:

Data Validation Procedure for Chemical Analysis
October 2000
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Appendix A - BHI-01435

Data Validation Checklists Rev.0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3 BLANKS (Levels B,C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, 21 S Yes N

ICB and CCB results acceptable? (Levels D, E), Yes No

Laboratory blanks analyzed?

Laboratory blank results acceptable?,

rerTen

Field blanks analyzed? (Levels C, D, E) .

es JNo N/A
ervann etverarayonnranernnrEreras et aaonnasan No N/A

.......................... Yes N/

Field blank results acceptable? (Levels C, D, E)

Transcription/calculation errors? (Levels D, E)

Comments:

4. ACCURACY (Levels C, D, and E)
MS/MSD samples analyzed? .

.......................

MS/MSD results acceptable?

.......

MS/MSD standards NIST traccable? (Levels D, E) Yes No
MS/MSD standards expired? (Levels D, E) ...............cooivemernersonensseesssssssnsesessssosssosseseosecsmssessnssesssseess Yes No
LCS/BSS samples aDAlYzed?..........c.uounccversmecessssssensssssssmssssomssssssssessssssssssssssnsosssstsssemsmnensenseseassren O3 No N/A
LCS/BSS results acceptable? . ... Yes N/
Standards traceable? (Levels D E)................ Yes No
Standards expired? (Levels D, E) __............ccccooremmsummmsenssssommssansssecmsssssssssonsssesscssessssmmstossarsssossssees Yes No
Transcription/calculation errors? (Levels D, E) b serns st anes Yes No
Performance audit sample(s) analyzed? Yi N/A

Performance audit sample results acceptable?

Comments: W%C/M‘xc..jﬂvhutﬂvv‘*- ﬁ*-‘-\'\"l'\lvu-« mlowﬂS]/"vSD “F\T
BEd v

Slver Les  (M792% — T &Y

.\'\f\onmm. Ly — Lo Les AN

Qore Les ~ 2 7% 3 f

Ao Cas

Data Validation Procedure for Chemical Analysis
October 2000

A-17
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ICP serial ditution samples analyzed? ...

Appendix A - BHI1-01435
-Data Validation Checklists Rev.0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

S. PRECISION (Levels C, D, and E)

Duplicate RPD values 8c0eptable?... ..o ceroeesoseseeesoeoeeeoseseos oo o N/A
Duplicate results 8cceptable? ..................oocovveeervoneeensrceseeseseseseesssessessssesesssessssesesenson es) No
MS/MSD standards NIST traceable? (Levels D, E).........cooooeos s Yes No
MS/MSD standards expired? (LEVEIS D, E) ..........ooouveroveieeernmsiesenmasscersesssssossssssssesssossssosess o ssene Yes No

Field duplicate RPD values acCeptable?, ... ..o Yes No

Field split RPD values acceptable? . et asesmtbee bt s ba i bt e eRR A28 AR a4 et e bRt measras Yes No
Transcription/calculation errors? (Levels D E) oo e Yes No
Comments: —

6. 1ICP QUALITY CONTROL (Levels D and E)

--------

ICP serial dilution %D values accepiable?

.......

1CP post digestion spike required? .

sattenrnine

--------------

----------------------------------------

------------------

---------

Standsrds expired? . .............ooo...

------

Transcription/calculation errors? ..
Conuments: ‘

Data Validation Procedure for Chemical Analysis
October 2000
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Appendix A — BHI-01435
' Data Validation Checklists : Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

1. FURNACE AA QUALITY CONTROL {Levels D and E)
Duplicate injections performed as required?
Duplicate injection %RSD values acceptable? "
Amalytical spikes performed as required? b eeass ser et ms e s e o ettt bonscarne st se e s arenaee
Analytical spike recoveties acceptable? '
Standards traceable?
Standards expired?
MSA performed as required? ...........ooovroceermeeensne e -
MSA results acceptable? -
Tramscription/calculation errors?
Comments:

.......

.........................

8. HOLDING TIMES (all levels)

Samples properly preserved? - ST . No N/A
Sample holding times acceptable? . ..........co.coconnrvenreee. Yes) No N/A .
Comments:

Data Validation Procedure for Chemical Analysis ) Al9
October 2000 000025 )



Appendix A — | BHI-01435
Data Validation Checklists _ : Rev.0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTFTATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses? — @o
Rresults supported in the raw data? (Levels D, B) ‘ ) :

Samples properly prepared? (Levels D, E) Yes No |
Detection imits meet RDL? .. e Yes)No N/A
Transcription/calculation exrors? (Levels D, E) . R - No @
Comments:

Data Validation Procedure for Chemical Analysis

October 2000 000026 A-20



Appendix 6

Additional Documentation Requested by Client
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006

Matrix: SOLID . Sample Date:  04/04/03
Test: ICP-2008 MS All possible metal Receive Date:  04/04/03

QcC Analysis Lower Upper
Type Analyte ‘ CAS# Results Units  Date Limit Limit

Lao 1D WOU3SURII5Y
BATCH QC ASSOCIATED WITH SAMPLE

...... o

Aluminum by ICP-MS 7429-90-6 % Recov 04/15/03

Barium by ICP-MS 7440-39-3 % Recov 04/15/03

Cadmium by ICP-MS . 04/16/03

Chromium by ICP-MS 7440-47-3

Mercury by ICP-MS

04/16/03

% Recov 04/15/03

MSD Sliver by ICP-MS 7440-22-4 92.056 % Recov 04/15/03 TO.000 130.000

MsD Argenlc by ICP-MS 7440-38-2 66.148 % Recov 04/16/03 70.000 130,000 .

Beryllum by ICP-MS 7440-41-7 % Recov 04/15/03

Cobalt by ICP-MS 744C-48-4

Capper by ICP-MS 7440-50-8

Thorium by ICP-MS

MSD Uranlum by ICP-MS 7440-61-1 nfa % Recov 04/15/03 70.000 130.000
MSD Zinc by ICP-MS 7440-66-6 nla % Recov 04/15/03 70.000 130.000
BATCH QC

Report wi13gjrev.5.1 p 4
30-may-2003  13:21:28
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date:
Test: ICP-2008 MS All possible metal Receive Date:
QC Analysis Lower Upper '
Typg Ang]ﬁe | CAS # Results Units  Date Limit Limit !

i
ug/L 0411603

7440-29-3 ug/l 04/16/03

7440-43-9 04/15/03

Chromium by ICP-MS 04/15/03 '

Moercury by ICP-MS 7439-97-6

Molybdenum by ICP-MS 7439.98-7 |

Lead by ICP-MS

Solenium by ICP

ug/l. 04/16/03 ) :
i i
% Racov 04/15/03

7440-38-2 % Racov 04/16/03

Berylllum by ICP-MS 7440-41-7 04/15/03

Cobalt by ICP-MS 7440-48-4 04/16/03

Coppar by ICP-M$ 7440-50-8 ' 85.¢ :

Manganess by ICP-MS 7439-96-5 7 % - . 00 - i
i
I

Nickel by ICP-MS

Lcs Zinc by ICP-MS 7440-66-6 114.717 % Recov 04/15/03 ) 85.000 116.000

Report wi3qfrev5.1 p 5§ I
A0-may-2003  13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 . SAF Number: FOS—COG
Matrix: SOLID ' Sample Date:  04/04/03
Test: ICP Metals Analysis, Grd H20 P Receive Date: 04/04/03

QC ' Analysis Lower Upper
Type Analyte CAS # Results - Units  Date Limit Limit

Lab ID:  W030000157
BATCH QC ASSOCIATED WITH SAMPLE

Lab ID: WO030000158
BATCH QC ASSOCIATED WITH SAMPLE

Ms 8ismuth by ICP 7440-69-9 94.780 % Recov 05/08/03 76.000 125.000

LabID: WO030000159 ,
BATCH QC ASSOCIATED WITH SAMPLE

BATCH QC

BLANK Bismuth by ICP 7440-69-8 <G,8e-2 ug/l. 05/06/03 -1.000 0,068

Lab ID:  'W030000157
BATCH QC ASSOCIATED WITH SAMPLE

¥

Lab (D: W030000158
BATCH QC ASSOCIATED WITH SAMPLE

MS Boron by ICP 7440-50-8 101.160 % Racov 0G/06/03 70.000 130,000

Lab ID: - W{30000159 :
C ASSOCIATED WITH SAMFPLE

BATCH QC

BLANK Baren by ICP 7440-50-8 <95 ug/L 05/06/Q03 -10.000 10.000

Report w13qg/frev.6.1 p 23
30-may-2003  13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 ' SAF Number: F03—066

Matrix: SOLID i Sample Date:  04/04/03
Test: ICP Metals Analysis, Grd H20 P Receive Date:  04/04/03

QC . Analysis Lower Upper
Type Analyte CAS # Results -Units  Date Limit Limit

Lab ID: 'W030000157
BATCH QC ASSOCIATED WITH SAMPLE

4 £
7440-69-0 94.540 % Racov 06/06/03 78.000

MSD Biamuth by ICP

Lab ID: 'W030000158
BATCH QC ASSOCIATED WITH SAMPLE

M3 Blsmuth by ICP 7440-69

125.000

Lab ID: 'W030000159
BATCH QC ASSOCIATED WITH SAMPLE

Bismuth by ICP % Recov 05/06/03

BATCH QC

8i

Lab ID: WO030000157
BATCH QC ASSOCIATED WITH SAMPLE

7440-60-8 . % Recov (5/06/03

MSD

Lab ID: WO030000158
BATCH QC ASSOCIATED WITH SAMPLE

icP

Boron by ICP

130.000

Lab ID: ~W030000159 .
BATCH QC ASSOCIATED WITH SAMPLE

Boron by ICP 7440-50-8 % Recov 05/06/03

BATCH QC

BLANK Boron by ICP : 7440-50-8 <95 ug/l 05/06/03 =10.000 10.000

Raport wi3g/rev.5.1 p 22
30-may-2003  13:21:29
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. Date: 17 November 2003

To: Fluor Hanford Inc. (technical representative)

From: TechlLaw, Inc. :

Project: 200-PW-2/200-PW-4 OU - Borehole Soil Sampling

Subject: Radiochemistry - Data Package No. 30461 (SDG No. 30461)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
30461 which was prepared by WSCF. A list of samples validated along with the
analyses reported and the requested analytes is provided in the following table.

Sample ID | Sample: | Media | Validation [ - ' Analysis
B16RX8 4/4/03 Soil c Seenote 1 & 2
B16RX9 4/4/03 Soil C See note 1 & 2

1 - Gamma spectroscopy and alpha spectroscopy.

2 - Gamma spectroscopy results for sample B16RX6 were re-analyzed and reported
separately in data package WSCF20031181. It is the re-analysis data that was
validated and is contained in this report. Due to an exponent error, the americiumi{gea)
result was corrected and SDG WSCF20031181was re-reported.

Data validation was conducted in accordance with the FHI validation statement of
work and the 200-PW-2 Uranium-Rich Process Waste Group Operable Unit RI/FS
Work Plan and RCRA TSD Unit Sampling Plan (DOE/RL-2000-60, Rev. 1,
December 2000). Appendices 1 through 6 provide the following information as
indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2, Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY OBJECTIVES

. Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the validity
of the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.

000001



* Laboratory (Method) Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the required detection limit (RDL}, the
following qualifiers are applied: All positive sample results less than five times the
highest blank concentration are qualified as estimates and flagged "J"; sample
results below the minimum detectable activity (MDA} are qualified as undetected
and flagged "U"; sample results above the MDA and greater than five times the
highest blank concentration are not qualified.

Due to laboratory blank contamination , all bismuth-214 and radium-226 results in
sample B16RX8 and the lead-214 resuit in sample B16RX9 were qualified as
estimates and flagged “J".

All other laboratory blank results were acceptable.

Field Blanks

No field blanks were submitted for analysis, therefore, no field blank data was
available for review,

. Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis is
compared to the known activity to assess accuracy. The acceptable faboratory
control sample (LCS) and matrix spike {MS) recovery range is 80-120%. In
addition, samples may be spiked with a radiochemical tracer to assist in isolating
the radioisotope of interest with the yield of the tracer being used in calculating
sample activity. The acceptable range for tracer recovery is 20% to 105%. Spike
sample results outside the above ranges result in associated sampie results being
qualified as estimates, rejected, or not qualified, depending on the activity of the
individual sample.

All accuracy results were acceptable.

. Precision

Analytical precision is expressed by the relative percent difference (RPD) between
the recoveries of duplicate matrix spike analyses performed on a sample. Precision
may also be assessed using unspiked duplicate sample analyses. If both sample
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and replicate activities are greater than five times the contract required detection
limit (CRDL) and the RPD is less than +/- 35 percent, the resuits are acceptable.

If either activities are less then five times the CRDL, a control [imit of less than or
equal to two times the CRDL is used for soil samples and less than or equal to the
CRDL for water samples. If either the original or replicate value is below the
CRDL, the applicable control limits are less than or equal to the CRDL for water
samples and less than or equal to two times the CRDL for soil samples. If the RPD
is outside the applicable control limit, associated results are qualified as estimated
detects or estimated non-detects.

All duplicate results were acceptable.

Field Duplicate Samples

No field duplicate results were submitted for analysis.

. Detection Levels

Reported analytical detection levels are compared against the target quanitiation
limits {TQLs) to ensure that laboratory detection levels meet the required criteria.
All reported laboratory detection levels met the analyte specific TQL.

* Completeness

Data package SDG No. 305461 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid {i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to laboratory blank contamination , all bismuth-214 and radium-226 results in
sample B16RX8 and the lead-214 result in sample B16RX9 were qualified as
estimates and flagged “J”. Data flagged “J” is an estimate, but under the FHI
validation SOW, the data may be usable for decision-making purposes. All other
validated results are considered accurate within the standard error associated with
the methods.
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Appendix 1

Glossary of Data Reportihg Qualifiers
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Qualifiers which may be applied by data validators in compliance with the FHI
statement of work are as follows:

uJ

UR

Indicates the compound or analyte was analyzed for and not detected

above the minimum detectable activity (MDA} in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
pUrposes.

Indicates the compound or analyte was analyzed for and not detected
at concentrations above the minimum detectable activity (MDA} in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable
for decision making purposes.

Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected
in the sample. Additionally, the data is unusable due to an identified

major QC deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: 30461 REVIEWER: | DATE: PAGE_1 OF 1
TLI 11/17/03 '

COMMENTS:

COMPOUND QUALIFIER . SAMPLES REASON

AFFECTED

Bismuth-214 J All Blank

Radium-226 contamination

Lead-214 J B16RX9 Blank

contamination
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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010000

RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCI/G) Page__1 of 1

Project: FLUOR-HANFORD

Laboratory: WSCF

Case |sDG: WSCF20030461

Sample Number B16RX8 B16RXG
Remarks

Location

Sample Date 4/4/03 4/4/03
Radiochemistry TGQL |Result Q |Resuit Q |jResuit Q [Result Q |Result Q
Amaericlum-241 1 0.170|U 0.0210]V
Plutenium-238 1 0.0360 |U 0.0200 U
Plutonium-239/240 1] 0.00880{U 0.0300
Uranium-234 1 3.60 5.40
Uranium-236 1 0.420 0.650
Uranium-238 1 28.0 41.0
Cobalt-60 0.06] -0.00634|U -0.00455|U
Antimony-126 0.0251 U 0.0132|U
Casium-134 0.0251|U 0.0294|U
Cesium-137 0.1} -0.0158JU -0.00583 |U
Europium 152 01| -000318|U -0.0297 U
Europlum 164 0.1 -0.0182|U -0.00451|J
Europium 166 0.1] -0.00955|U 0.0588|U
Tin-126 0.00715|U -0.0238|U
Radjum-228 0.2 0.586 0.515
Radium-226 0.1 0.484|J 0.372}J
|ZInc-65 -0.000280 U 0.0132|u
INIoqum-M -0.00141 [U 0.007311U
[Ru-103 0.00400 U Qo0naz|u
Ru-106 0.0406 [ -0.0250|U
Tin-113 -0.00307 U 0.00118|U
Carlum-144 0.0162 U 000552 |
Thallium-208 0.182 0.169
Blsmuth-212 0.467 0.316
|Lead-212 0.588 0.556
Blsmuth-214 0.4841J 0.372]J
Lead-214 0.533 0.4263J
Actinlum-228 0.585 0.515
Thorium-234 34.4 3r7.3
Uranium-2356 0.517 0.618
Amaericium-241 1.688e10 JU 0.895|U

Laboratory applied non-detect qualifiers "U” have been included in this table to minimize potential miss-interpretation of results. All other qualifiers shown were applied during validation.




WSCF “
ANALYTICAL RESULTS REPORT

Attention: - Steve Trent Group #:  WSCF20030461
Project: F03-006: 200-PW-2/PW-4 -
WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF Analyze Sample
wo i & 4Gt 50 | /23] /04
WO030000159 BI6RXE  GPP 57-12-6 Cyanide by MidifSpectrophotom  SOLID LA-696-402 U < 0200 mgikg 088 - 020 04/15/03 04/04/03

pH Soil and Waste Measurement  SOLID LA-212-411 . 04/22/03 04/04/03

Alpha error by LC "~ LA-508-421 T , . 04/09/03

Beta srvor b\j tc

04/09/03
Nitrate {N) by IC 9.890+002 X 04/09/03 04/04/03
14265-44-2 Phosphate {P) by IC s A ) X 04/09/03

Ac-223 Rel.% Count Error [GEA)  SOLID LA-508-462 ) X 04/08/03
Am-241 Rel.% Count Emor (GEA} SOLID LA-508-462 K L 04/08/03
5 outios

Bi-212 Rel.% Count Error {GEA) ' LA-508-462 -

04/04/03

MDL=Minimum Detection Limit B - The analyts < the RDL but > = the IDU/MDL linorganic) E - Analyts is an estimats, has potentially larger errors
RQ=Result Qualifier J - Estimatad Valus U - Analyzed for but not detected above limiting criteria.
X - Other flags and notes described in the commants/namative, ——
'DF=Dilution Factor _ S
* - Indicstes results that have NOT been validated; o+ - Indicates more than six qualifler symbols -:C
Report WO04/ver, 5.1 F"‘—S

Page 2
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WSCF | -
ANALYTICAL RESULTS REPORT -

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4 :

Sample# Client ID Test Performed

ICP-MS
rcury by ICP-MS

04/15/03

04/04/03
04/04/03
04/04/03

Nickel by ICP-MS LA-605-412

04/15/03
15t
04/15/03

WO030000150 -B16RX8  GPP 7440-22-4 Sliver by ICP-MS

LA-506-412

4103
WO0O30000159 B16RX8 GPP 7440-29-1 Thorium by ICP-MS SOLID LA-505-412 2.41 ug/g 0.49 0.097 04/16/03 04/04/03 04/04/03
f : 4103
WO030000158 B16RX8  GPP 7440-62-2 - Vanadium by ICP-MS sOLID LA-505-412 104 uglg 4.86 1.9 04/15/03 04/04/03 04/04/03

WO30000155 BIGRXS  GPP TPH-G Total Pet. Hydrocarbons Gas "SOLID  NWTPH v < 750 uglke 250+02  D4/16/03 04/04/03 04/04/03

Pu-238 by AEA Total Cntg Emor ’ X 04/17/03

———W030000169 ¢ PU-238/240

\ " B16R 10646 enze . 04/18/03
T ' | ' 0704
&\ wo3oooo158 2,4,6 Trichiorophenol LA-523-456 ) 00 04/18/03 04/04/03 04/04/03

W030000159 BIGRXE  GPP 105-67.9 2,4-Dimathylghenol SoLD  LA-523466 U < 710 ugkg 1.00 71 04/18/03 04/04/03 064/04/03
: g 153

MDL=Minimum Detection Limit B - The analyte < the RDL but > = the IDL/MDL {Inorganic) E - Analyta is an sstimats, has potentially larger errors
RQ=R$I.II( Qllﬂli.ﬁef J - Estimatad Value ) - Analyzed for but not detected above limiting criteria.

X - Other flags and notae described in the comments/narmative. —
DF=Dilution Factor <
* - Indicates results that have NOT baan validated: + - Indicates mora than six qualifier symbols a
Report W004/ver. 5.1 ' —

Ground Wazer Protection Program . . : : s Page. 5




WSCF N
ANALYTICAL RESULTS REPORT °

Attention: "~ Steve Trent : Group #:  WSCF20030461
Project: F03-006: 200-PW-2/PW-4 '
WSCF
Sample # CAS # Test Pexformed Method RQ Result i Analyze Sample Receive

wi 1
WO30000169 bis{-2-Chloroethyl) Eth " LA-523-456

—WO30000159 04/04/03

04/04/03

04/28/03 04/04/03
1.1-Dichiorosthene . ; i 04/16/03 04/04/03

04/16/03 04/04/03
LA-523-455 . . . 04/16/03 04/04/03

05/01/03 04/04/053

ortho-Terphenyl

57-12-5 Cyanide by Midi/Spactrophotom

""""" ' o 04/09/03 D4/04/03 04/04/03
. o | _ o B0

LA-E08-421 i 0 04/09/03 D4/04/03 04/04/03

G LHY

MDL=Minimum Detection Limit 8- The anatyte < the RDL but > = the IDL/MDL. (inerganic}

E - Anafyte Ix an estimate, has potentially larger arrors

RQ=RSI.I.|( Qualiﬁer J - Estimated Value . U - Analyzed for but not detected above limiting criteria.

X - Other flags and notes described In the comments/narative. —
DF=Dilution Factor ' S
* - Indicates results that have NOT besn validated; + ~ Indicates more than six qualifier symbels ’ ' .PQ

Report W004/ver. 5.1 : . ‘ :
Ground Water Protection Program . ) . Page 8




WSCF =
]
ANALYTICAL RESULTS REPORT a
Attention: Steve Trent ‘ : | ' Group #:  WSCF20030461
Project: F03:006: 200-PW-2/PW-4 , ‘
WSCF
Sample # _ Client ID _ CAS# Test Performed Matrix Method RQ  Resut Unit DF  MDL Analyze Sample Recelve

04!04-:’03

14596-10-2 Am-241 by AEA 04/04/03 04/04/03

LA-E08-471 0.0210  pCilg 0.31 04/18/03

WO030000160 BI16RXS  GPP 24958-67-9 Bromids {Br} by IC $OLID LA-533.410 U < 0855  uglg 19.00 0.86 04/10/03 04/04/03 04/04/03

WO030000160 BI6RXS  GPP 16984-48-8 Fluoride {F) by IC soLID LA-533-410 103 uglpg  18.00 0.13 04/10/03 04/04/03 04/04/03

WO30000160 Bi6RX9  GPP NOZ-N . Nitrita (N} by IC SOLD  LAB33 410 0.406  uglg  19.00  -017  o04/10/03

04/04/03 04/04/03

14808-79-8

" LA-533-410 '04/04/03

14331-83-0

LA-508-452 04/09/03

Bi-214 by GEA LA-508-462

04/09/03 04/04/03

14762-78-8 Ce-144 by GEA

" LA-B0B-462 U

04/09/03 04/04/03

Cao-60 by GEA LA-508-462 U 04/08/03

04/04/03

WO30000160 BIGRAXS  GPP 13967-70-9 Cs-134 by GEA soLD LA-508-462 U 00227 pCifg ' 0.016  04/08/03 04/04/03 0410410:'3

MDL =Minimum Detection Limit 8- The analyte < the RDL but > = the IDL/MDL (inorgamcl E - Analyts Is an estimate, has potentially larger amrors
RQ=Result Qualifier . J - Estimated Valus " U- Analyzed for but not detected above limiting critera.
X - Other flags and notes described In the comments/namative. et
DF=Dilution- Factor S
- indicates results that have NOT been valldated -+ - Indicates moroe than six qualifier symbols :E
Report Wo04/ver. 5.1 ) S -

Ground Water Protection Program : : ' : 8 Page 9




WSCF
ANALYTICAL RESULTS REPORT

2-13

Attention: Steve Trent : Group #:  WSCF20030461
Project: F03-006: 200-PW-2/PW-4

Test Performed RQ Receive
Uranium by ICP-MS

Zinc by ICP-MS

—— WO030000160 o ' 04/04/03

Pu-239/240 AEA Total Cntg Err ) ) 04/04/03

WO30000160 BISRX9  GPP 120-82-1 1,2,4-Trichiorobenzene SOLID LA-523-456 U < 310 ug/kg 1.00 316402  04/22/03 04/04/03 04104103
B41-73-1 1,3-Dichlorobanzens
2,4,5-Trichlorophenol
04/22/03

2,4-Dinitrophenol . 2.3e+02  04/22/03

2,6-Dinitrotoluene . L 04/22/03

LA-523-456
1.5a+02

04/22/03 04/04/03

MDL=Minimum Detection Limit B - The analyte < the RDL but > = the IDL/MDL (inorganic) E - Analyte is an astimate, has potentially larger smors
RQ=Result Qualifier J - Estimated Value ' U - Analyzsd for but not detected above Emiting criteria.

X - Other flags and notes described In the commants/namative. e
DF=Dilution Factor A
® - indicates rasults that have NOT been validated; . + - Indicates mora than six qualifier symbols Q
Report W004/ver. 5.1 B —~——

Ground Water Protection Program ' : ' : 8 " Page_ 12




- WSCF
ANALYTICAL RESULTS REPORT

2-15

Attention: Steve Trent Group #:  WSCF20030461

Project: F03-006: 200-PW-2/PW-4

CAS # Test Performed

131-11-3 Dimethylphthalate

LA-523-4558
LA-523-456

LA-623-456 . 4.90 +02

LA-523-456 K 2,76 +02 04/22/03

Phenanthrans SOLID LA-623-456 U < 69,0 uglkg 1.00 69 04/22/02 04/04/03 04/04/03

04/04/03 04/04/03

LA-523-456 04/22/03

........... i
523456
-508-471

04/28/03

04/04/03

{03
JO3
jos

04/28/03 04/04/03

U-235 by AEA LA-508-471

~~WO030000160 15117-96-1

04/04/03

""*WOBOOON 60 B16RX9 GPP 24678-82-8 U-238 by AEA SOLID LA-608-471 04/28/03

MDL=Minimum Detection Limit 8 - The analyts < the RDL byt > = the IDL/MDL (inorganic) E - Analyte is an estimata, has potentially larger emmors
RQ=R€SII.“ Qualiﬂer J - Estimated Value ’ U - Anatyzed for but.not detected above limiting criteria.

X - Other flags and notes described in the commants/narrative, -~
DF=Dilution Factor : 'Sk
* - Indicates results that have NOT basn valldated; + - indicates mere than six qualifier symbols ) "::{

Report WO04/ver, 5.1
Ground Water Protection Program ' : . ' : s Page 14




|  WSCF 0
~
ANALYTICAL RESULTS REPORT
Steve Trent Group #  WSCF20031181
F03-006: 200-PW-2/PW-4
CAS# Test Performed Method RQ ' Result Analyze Sample Rece:ve

14331-83-0

W030000732 14913-49-6

Wo30poaraz: _

WO30000732 14733.03.0
C woaoooo7az 816 isoez-sn' '
Owosomnnz 'B16RXT . DUP 20030 CETC T P12 Rel Count Emor [GEA) 11
Q woao000732 ' up : T E0B7.254 . Lead-214 '
C:wo:aooomr;"z EeRX7 - ETC T PD:214'Ret Count Enov (GEAY”
2 WO30000732  B16RX7 “.13968-53-1 Ruthenium-103
2 oa0000 0073z Bi6RXT: DU CETETT T Ru-103 Rel. Count Erfor (GEA) 1

13966-06-8 Tin-113
..':E’Sn 173 Rel..Count Error IGEA) - S
Thallium-208 K

W030000732 B16RX7
WB30000732: - B3
WO30000732

WD30000782 - & ‘11-208 R Count Errur (GEA) . SO
030000733 ‘Americium-241 " sc
W030000733 Am-247' Rel Count Eitor (GEAL.  SOIL

Anﬂmonv-l 25
;sbq 2% Re[ Count Ermr (G
Cerlum‘144

W030000733 B16RX8 1'4234-35-6

14762.78-8

Wo30000733 BiSRXE  DUP To196400
WioB0000733  B16RKB B EmE

‘,-‘:.}..:

T g, 706:03

0.182

oozeo:'
0.128

1.00
1.00 -

1.00

. 100
1.00
"1:00

1.00

- 1.00 .

081003 D0

09/16/03 04/0:

08/27/03
103 08127/03
08/27/03

3 08/27/03
..... Y QB/27/03
09/10/03 04/04/03 08/27/03

09110/03 04104163 08127103
09/10/03 08/27/03

'08}27[03
08/27/03

09/10/03 ©

09/10/03 " 04/04/03 08/27/03

09/10/03 04/04/03 08/27/03

eSN00T 04104103 08/27103

09/10/03 04/04/03

"-Q'qﬁnbgo‘:—;; Mo 2
09/10/03 04/04/03 08/27/03

% 08!27I03

" oan10/03 04104}63' 08/27/03
. 09/10/03 ‘0
09[101’03 041'041'03 03’27’03

3 08/27/03

MDL=Minimum Defection Limit
RQ=Result Qualifier

U - Anatyzed for but not detacted above limiting criteria.

DF=Dilution Factor

* - Indioates rasults that have NOT been validstad;
Report WGPPiver. 1

Ground Water Protection Program

+ - Indicates more than six qualifier symbols

Page 3




WSCF ©
ANALYTICAL RESULTS REPORT

Attention: Steve Trent ' Group #:  WSCF20031181
Project: F03-006: 200-PW-2/PW-4

Test Performed

RQ Anaiyze Sample Receive

CAS #

20030461 Cs-134 Rel. Count Error (GEA)

LA-508-462

h osn 003
44 109110103 04/
0.0 09/10/03

LA-508-462
. LA-508-463 .
LA-50B-462

' 20030481
20030461 . -
20030461

'Cs-137 Rel. Count Error (GEA)

U 20030461 : 8 , Li-S08-462 U 09/10/00 . 04/04/03 . 08/27/0%
20030461 Eu-154 Rel. Count Ervor (GEA) LA-508-462 ‘0910/03 08/27/03

P 200304611 143t S s LAS08:462 U 09/10/03 64/04703 . 08/27/03
20030461 ET.C Ew-155 Rel. Count Error‘ c'GEAi " son LA-508-462 09/10/03 04/04/03 os."zwba
20030461 . - 1461 ' - LSBT . LABOR4EE 09110/03 04/04703
20030461 ET.C " Nb-94 Rel. Count Ervor {GEAI son LA-508-462 09/10/03
' 20030481 | 13982:633 ° Radium226. U0 T USRIl LAY08-482 99/10/03 O -
20030461 ET.C . Ba-226 Ral. Count Error (GEA:" soiL LAB0B-462 09/10/03 04/04/03
20030461 15262200 g6 LA-508-467 09M0/03 04/04/03 0812
20030461 ET.C ‘ LA-508-462 09/10/03 04/04/03
BIGRXS  DUP 20030461 < - 13967-481 LA-508:462. - 09/10/03 04/04/03 . 012}
B16RXE DUP 20030451 LA-508-482 09/10/03 04/04/03 08/2;
BIGHXS. DUP 20030461 LA-508-462. - 1 0O/10/03 04/04103 QB
' JUP 20030461 LA-508-462 1 09/10/03 04/04/03 08
P 20030461+ - LA-BOEAE2 09/10/03 O4/04/03. U8/27163
20030461 ETC " LA-508.462 09/10/03 04/04/03 08/27/03
' 2003046% - _+{A-50B-462 ‘0910/03 0404703 ‘08/27j03
20030461 " LA-508462 09/10/03 04/04/03 08/27/03

: SOIL. .. LA-B0BA46Z U e-04 . pClrg " 032 | -09/10/03 04404103 0B/27/03
Zn-6% Rel. Count Emor (GEA) S50I1L LA-508-462 . +- 2.80e-03 pCi/g . 1.00 0.0 09/10/03 04/04/03 08/27/03

-7 oario0s 04108103 GB/27/03

143311830

MDL=Minimum Detection Limit ¢ - Anasiyzed for but not detscted above fimiting critoria.

RQ=Result Qualifier

DF=Dilution Factor

* « Indicates results that have NOT besn vaildatad; + - Indicates more than six qualifier symbaois
Report WGPP/ver, 1 ~ ,
Ground Water Protection Program o ‘ ‘ Page 6




IGI‘O 000

WSCF. N
ol
ANALYTICAL RESULTS REPORT
Attention: Steve Trent Group #:  WSCF20031181
Project: F03-006: 200-PW-2/PW-4
WSCF
Sample # Method Rt Unit DF __MDL __AnalyzeSample Recqve

B16RX8

DUP 20030461

1 4'7'33-0'3-6
E T‘ ‘ . o
i sosz-sm

" 13088851
ET.C )
13966-06-8

ETC

LA-508-462

T +- 00115 ol . . 1.00

3 08/27/08
03 08/27/03

3 08/27/03
03 08/27/03
08727103
i 0B/27/03
3 08/27/03
03 '08/27/03
08127103

0911 0163 " 08/27/03

. 08/10/0F 0
09[1 DIO3

-3.07e-03  pCilg

14913509 Thallum-208 | LA-508-462 0182  pCig 09/10/03 08/27103
ETC 208 y-?@@ié&éf,egl “LA50B 867 - 4t 00295 pCifg i 110 . 0910/03 . 64104/03 08127/03
14596-10-2  Americium-241 h LA-508-462 ‘o8ss  pCilg [09/08/03 04/04/03 08/27/03
ETC - Kei-241.Bel Courit & " LA-508-462. +- 0181 - nCiig. | 09)08/0% | 04/04/03-- 08/27/03
14234-35:6  Antimony-125 | LA-508-462 0.0132  pCilg . " 09/0B/03 04/04/03 08/27/03
CETC gb- 125 Rel, Count Exfoy (GEA} “LAB0BH462 +- 00235  pClg . 1.00 69/08/03 “D4/04/03; 0B/27/03
14762-78-8 ' LA-508-452 ' 552003 pllyg 100 0.16  09/08/03 04 08/27103
ET.C ' ':-ELA-soa 452 ' 00552 00 g 1 08/27/03
10198400 -4.550-03 08/27/03
CETC < 7:108-03 03 08/27/063
13967-70-9 0.0294 0812703
' ‘;E.TC o 47 0.014F: 1 pe ":: :ojs.rz?_m
10045-97 3 -5. 93!—03 l 08/27103
ETG 4o 886608 3 08/27103
MDL=Minimym Detection Limit U - Analyzed for but not detected above limiting criteria,
RQ=Result Qualifier : > -‘&
%
DF=Dilutlon Factor /<

- indicates results that have NOT been validated;
Report WGPPHver. 1
Ground Water Protection Program

+ - Indicates more than six quakifier symbols -

Page 7




WSCF *
ANALYTICAL RESULTS REPORT “
Attention: Steve Trent Group # WSCF20031181
Project: F03-006: 200-PW-2/PW-4 )

Client ID

CAS#

Test Performed

WSCF

Method RQ

Analyze Sample Recelve

BIGRXY
ey

B16RXS

B16RXS

B16RX9

DUP 20030461

O woso000734

Cwoaoooo7as

DIwoac000734
Cvio3o000734
woé.oboo734

. BTGAXY:

BISRXS

"B16AXS
B16AX9

BI6RXS
BT6RX2
B16R%9

B16RX9

W030000724
WO030000734 ' BI
W030000734

W030000734

W030000734:. B16RXS

- DUP 20830481 ' ©

- BUP’ 20030

DUP 20030461

DUP 20030461 E,“‘r"c'”

L AST12.96-1
ET.C

" Ra-228 Rel. Count Evror IGEM
”Rmhenmm-ws o
Hu—106 Rel. Cuunt Error (GEA)

Sn-126 Rul Cuunt Ervor IGEA)
'fi;'l'honum-234 ‘ .
Th-234 Rel. Count Error tGEA)'

. Urar\lum-235 i c

Bi-212 Rol. Count Error (GEA)

‘ 'u-somzj“u

. LAB0B-462

LA-508-462

LA-508—462

LA-508-462 0118 peilg

‘lasbgasz - ... 373 . pCilg
A 2 4 433 poilg

- - 0818 . pCil

LA-608-462 0.139  pcCifg

1.00

.00 T,

1.00
1.00
1.00

100 .

1.00

.00

1.00
1.00
1.00

1.00

1.00

- 1:00

1.00

" 1.00

1.00

100

Io_atjo

8 08jbdi0s
00  09/08/02
0.043° " 09/08/03
0.0 09/08/03
0.12: - 09/98/03
0.0 05/08/03
0.11 . 08/08B/O3,
0.0 09/08/03
17 -09/08/03 |
00  09/08/02
0168 . 0A/CBM3
o ‘09/08/0:
0029
0.0 709!08!03
0043 T 00/0B/0F ¢
0.0 09/08/03
o110 . T08/08/03;
0.0  09/08/03
coit  waomios

'osfos/oé '

08/27103

03 08127103

¥ 08/27/03
08/27/03

04704103

04/0410%

04!04.’03

041'04[03"
04!04I 03

04I04I03

04i04/03
04/04/03
3 '04/04/0%3:

08/27/03

04/04/03 0

03.‘27!1)3

: 08/27/03

08]27!03

g
08/27/03
08/27/03

“08/27/03
3 os.rznos

0B/27/03

_08/27/03

08/ 27!03
osr2710

08/27/03
oatziios

MDL=Minimum Detection Limit
RQ=Result Qualifier
DF=Dilution Factor

« Indicatss results that have NOT been validated;

Report WGFPPiver. I
Ground Water Protection Program

+ = indicates more than six qualifier symbols

uU- Anaiyiod for but not detactad above limiting eriteria.

Page 8




WSCF o
ANALYTICAL RESULTS REPORT °
Attention: Steve Trent ' ' : , Group #2  'WSCF20031181

Project: ‘F03-006: 200-PW-2/PW-4 :
WSCF

CAS # Test Performed

RQ

Analyze Sample Recelve

09!031'03

Lead-212 LA-508—452

15092- 94—1

1 566&-2&-4

98462 " 0eiogjoa;

LA-508-462 09/08/03

_ " lABOg 462 '09108/03

13966-06-8 " LA-508-462 09/08/03

#®: 20030461 - ETE LA-508-462. " " 1-00/08/03

UP 20030461 " 14913-50-8

" LA-508-462 09/08/03

0P 20030461 ETC ! LA-508:-462 09/08/03

20030470 14596-10-2 LA-508-462 09/08/03

20030470 - ETC .  LA-50B463. 0§/08103

20030470 14234.35-6 LA-508-462 08/08/03
¥ 20030470 ETCYy LA-508-462 05/08/03

20030470 14762788 LA-508-462 ©09/08/03

20030470 ETC, X144 Rel: Count Erbr IGEA) LA-508-462 . - 09/08/03

20030470 1019340-0' Cubah-60 LA-EOB-462 06/08/03

VO3 . BIAYD.  OUP-20030470- CETC : 60 Rel. Gount Eror (GEA] " LA-508-462 08/08/03
CWO30000735  BIGRYO  DUP 20030470 13967- 709 Cesium-134 LA-508-462 08/08/03
WO0G00735 - BIBRYO ' DUR 20030470 ° ETC. i Go- 134 et Count Error (GEAY :© “SOIE. . “LA-5OG62 - 08j08/03-
\JW030000735  B16RYO > 20030470 10045-97-3 Cosium-137 LA-508-462 " 02/08/03
' 2 ¥ ETE ' ‘EA-6ORA62 . 09/08/03

20030470 " 14683-23-9 LA-508-462 09/08/03

WO3000735.:: 81BRYO - 1DIUP 120030470 .. - ETC: - tasge-dez,
W030000735 BIGRYO ~ DUP 20030470 16685101 LA-508-462 " 09y08/03

BioRvo DU 2000470, ENG wsoisy

B

04/04/03
04/04/03
04/04/03
04/04/03
04/04/03
04/07/03
04/07/03
04/07/03
04/07/03
04/07/03
04/07/03
04/07/03
04107703
04/07/03

04107108:
04/07/03

04/07/03
04/07/03

: 04!07»"0'3 ;

041'0 7! 03

i DoI0BI03 04108
09/08/03

08/27/03
omz‘m.‘s

08127103
08/27/03

08/27103

08/27/03

,08/27/63

08/27/03
oB/27/03
08/27/03
08/27/03
08/27/03
08127/03
08127/03
08/37/03
08/27/03
08/27103

‘os/27103
osr27i03

08/27/03

08/27!03

08.r 2?/03

MDL=Minimum Detection Limit U - Analyzed for but not dstscted above limiting critstia.
RQ=Result Qualifter

DF=Dilution Factor
* « indicates results that have NOT been validated: + - Indicates more than six qualifier symbols

Report WGPP/ver. 1

Ground Water Protection Program o . , Page 9




Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment 1

Narrative
Sample Delivery Group | WSCF20030461
Sample Matrix Soil
Sample Visual Brown
 SAF Number F03-006
Data Deliverable | Summary Report
Introduction

Two (2) soil samples (B16RX8, BI6RX9) from the GPP was received at the WSCF Laboratory on
April 4, 2003. The sample was analyzed for those analytes indicated on the attached copy of the
chain of custedy (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information, Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analytical Methodology for Requested Analyses

s ICP-MS Metals by EPA Method 200.8 and ICP-AES Metals by EPA SW-846 Method
6010A. Analytical work was performed with no deviations to the approved method.

e VOA’sby EPA SW-846 Method 8260A. Analytical work was performed with no
deviations to the approved method. The compound 1-Butanol requested under EPA SW-
846 Method 8015 was reported under this method.,

* Semi-VOA’s by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

» Alcohols and Glycols by EPA SW-846 Method 8015. Analytical work was performed
with no deviations to the approved method. The compound 1-Butanol requested under
this method was reported under EPA SW-846 Method 8260A.

¢  WTPH-D by WDOE Method NWTPH-Dx. Analytical work was performed with no
deviations to the approved method.

»  WTPH-G by WDOE Method NWTPH-Gx. Analytical work was performed with no
deviations to the approved method.

000023




¢ IC Anions and Ammonium by EPA SW-846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammonium, but a
deviation was required for the Anions (see comments below).

» The pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method.

e Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations
to the approved method.

¢ Cyanide by EPA SW-846 Method 9010. Analyhcal work was performed with no
deviations to the approved method.

e All RadChem analyses (TA/TB, AEA’s, GEA) were run by internal WDOE accredited
WSCEF procedures. Analytical work was performed with no deviations to the approved
method.

Comments

PCB’s — This analysis was originally on the Sample Chain of Custody when received at the
WSCF Laboratory, but the client later requested the analysis not be run,

ICP-MS and ICP-AES Metals — The hold time(s) for this analysis was met. A Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per the GPP Letter of Instruction. See page(s) 2-27, 2-28, 2-29, 2-30, and 2-48 for QC
details.

VOA’s — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-36, 2-37 and 2-38 for QC details. Compounds listed on the tentatively

. identified peak report with an “N” qualifier have been identified with the program used to

- interpret the raw data.

Semi-VOA’s — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-44, 2-45, 2-46 and 2-47 for QC details. Compounds listed on the
tentatively identified peak report with an “N” qualifier have been identified with the program
used to mterpret the raw data.

Alcohols and Glycols — The hold time(s) for this analysis was met. A Laboratory Control
Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per
the GPP Letter of Instruction. See page(s) 2-37 for QC details.

WTPH-D — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-40 for details.
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WTPH-G — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP. Letter
of Instruction. See page(s) 2-39 for details.

IC Anions — The client requested hold time(s) for this analysis was not met, The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-33, 2-34 and 2-36 for QC details.

NH4 — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-38 for QC details.

The pH — Per the direction of the chain of custody, the pH was completed within 24 hours of
sampling. :

Percent Solids — PCB’s, VOA’s, Semi-VOA'’s, Alcohols and Glycols, WTPH-G and WTPH-D
analytical results were corrected for percent solids. All other analytical results were reported for
the sample as received.

CN — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each dehvery group per the GPP Letter of
Instruction. See page(s) 2-26 for QC details.

RadChem — There are no hold times associated with these WDOE accredited methods. Except
for GEA, a Laboratory Control Sample and Duplicate were analyzed with each delivery group
per the GPP Letter of Instruction. See page(s) 2-31, 2-32, and 2-35 for QC details.

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF

* Laboratory dcal Manager and Client Services, as verified by the following signature.

Troy Dale

WSCF Production Control

Abbreviations

Hg— mercury Am - atnericiumn

IC - ion chromatography Cm - curium

ICP — inductively coupled plasma Pu — plutonjum

ICP/AES - ICP/atomic emission spectroscopy Np - neptunium

ICP/MS — ICP/mass spectrometry GEA — gamma energy analysis
Total U — total uranium H3 — Tritium

AT/TB — total alpha/total beta
AEA — Alpha Energy Analysis
WTPH-G - Total Hydrocarbons-Gasoline

Sr - Strontium 89, 90
WTPH-D — Total Hydrocarbons-Diesel
TSS ~ Total Suspended Solids

1-4
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Attachment 1

Narrative
Customer Sample Number | Original Sample Delivery Group
B16RX6 WSCF20030459
B16RX7 WSCF20030460
B16RX8 WSCF20030461
B16RX9 . WSCF20030461
B16RYY WSCF20030470
B16RY1 ‘ ‘ WSCF20030470
B16RY2 | ' WSCF20030470
B16RY3 WSCF20030492
B16RY4 ' WSCF20030515
B16RY5 WSCF20030524
B16VV9 WSCF20030524
Introduction

GPP requested WSCF correct exponent issues associated with Cesium-134 for BI6RX6 (WSCF
sample number W030000731) and Americium-241for B16RX8 (WSCF sample number
W030000733). The original report was issued on September 18, 2003 under letter number T4180-
03-SLF-036). These issues have been corrected and are contained in the attached report.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Sumnmary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information."

Analytical Methodology for Requested Analyses

o The GEA analysis was run by internal WDOE accredited WSCF procedures. Analytical
work was performed with no deviations to the approved method.

Comments

RadChem ~ There are no hold times associated with this WDOE accredited methed. A
Laboratory Control Sample, Blank and Duplicate (per agreement with the client, the duplicate is
a recount of one the samples in the batch) were analyzed with this assigned delivery group. See
page(s) 2-27, and 2-28 for QC details. The upper and lower limits for the BLANK (page 2-28)
have been established as starting points for the GEA analysis. As more analyses are run, these
limits will be adjusted. ‘

1
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This Surﬂmary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF

Laborato ical Manager and Client Services, as verified by the following signature.

Troy Dale
WSCF Production Control
Abbreviations
Hg — mercury Am — americium
IC - ion chromatography 4 Cm - curium
ICP - inductively coupled plasma Pu — plutonium
ICP/AES - ICP/atomic emission spectroscopy . Np - neptunium’
ICP/MS —ICP/mass spectrometry GEA - gamma energy analysis
Total U - total uranium . * H3 - Tritium
AT/TB - total alpha/total beta Sr— Strontium 89, 90
AEA — Alpha Energy Analysis WTPH-D — Total Hydrocarbons-Diesel
WTPH-G — Total Hydrocarbons-Gasoline TSS -- Total Suspended Solids
2
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gloe>

FH-Central Plateau Project CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-006-014 [P 1 of 1
ollector . Company Contact Telephone No. Preject Coordinator . .
Johansen/Pope/Pfister LC Hulstrom 37";-3928 TRIE!'NI‘ s) Price Code 8N Data Tornaround
Project Designation Sampling Location ] SAF No. Air Quality [] 30 Days
200-PW-2200-PW-4 OU - Borcehole Soit Sampling 216-A-19 (C3245) 22.5-250ft F03-006 :
Iee ChestNo, . 5{ Field Logbook No, COA Method of Shipment
jﬂ'ﬂ(_, ~ (g HNF-N-336] 1175M4ES10 Govemment Vehicle
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Waste Sampling & Characlcnmuon ] AJ/ Q_ . : o AN i
POSSIBLE SAMPLLE IIAZARDS/REMARKS
. Codl 4C Cool 4C Nooe Nonc -
Preservation
. . aG Gs* P Saap Vial
Special Handling and/or Storage Type of Container
. No. of Container(s} ! } !
c Volume 250mL 40mL S00mL. 60ml
Tt Sceitem (1} i | See ilom (2) in | Soeitera (1) in | Activity Scan
S - i B
=) SAMPLE ANALYSIS
o 7 00204
Sample No. Matrix * _ Semple Date Sample Time
BIGRXS 1) V3¢ 20159 SOiL 4.y -63 JAY 4
BISRXS 1 O HReuLO SOIL Y- -¢3 /3¢
. CHAIN OF POSSESSION Sign/Priet Names SPECIAL INSTRUCTIONS Matrix *
tﬁmﬁ’@f mﬁm %}(ﬁp 1 m In-’ @: F?/r ** The lahoratory is 10 report both kerosenc and diesel range compounds from the WTPH-D analysis, P
‘@ } 3 ’L( (I} Semi-VOA - §270A (TCLY:, Semi-VOA — 3270A (Add-On) {2-Buexyethanol, 'Inbul)'l phosphate); is:r =
Relinguished Blecxmved From Received By/Stored In baaémme TPH-Dicsel Range - WTPH-D; TPH-Gasoline Range - WTPL-G; PCBs - 3082 StesSioige
(2) Aleobiols, Glycols, & Keteacs - 8015 {1-Butanol, Dicthyl cﬂlcr Eihylene glycol, M:wmli :_;“:"”"
. " - " (3) Gamma Spectrgscopy {Cesium-137, Cobalt-60, Europiuwn-152, Europiwn-154, Europium-135}; A
Relinquishod By/Remaved From Daic/Time Received By/Stored In Date/Time Gamma Spoc - Add-on {Antimony-125, Cesium-134, Tin-126}; lsotopic Radium (Radium-226, Radium- | perewoen Saids
228); Isotapic Plutonium; Americiun-241; Isotopic Uraniwm; Trace Elements ICE/MS - 200.3 DL“Dryon Liquids
Relinquished B: F Date/Ti . ] Date/Ti {Complete) {Antimony, Arsenic, Barium, Beryllium, Cadmiwn, Chromium, Copper, Lead, Mercury, TaTism
dlinquished ByfRemaved From eme Received ByfStored [n. e Nickel, Selcniem, Silver, Uraniura); [CP Metals - 6010A (Add-on) {Bismuh, Boron; IC Anions - 300.0 | WieWee
: {Chiloride, Fluoride, Nitrogen in Nitrate, Nitrogen in Nitrite, Phosphate, Sulfate): Cyanide (Total) - T enion
Relinquished By/Removed From Daie/Time Reccived By/Stored In Date/Time 335.2; Caunm (I - 300.7 {Nivogen m anunonium); pH (Soil} - 9045 XrChber
Relinquished By/Removed From Date/Time -IReceived By/Stoced In Daic/Time
LABORATORY | Received By Title Date/Time
SECTION
FINAL SAMPLE | Dispasai Method Disposed By Date/Time
3| LISPOSITION

‘:k\EE-O‘H (03/01/2002)
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BHI-01433
Rev. 0

APPENDIX A

RADIOCHEMICAL DATA VALIDATION CHECKLIST

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION

LEVEL: A B @

D E

PROJECT: > oo ;_/ 2 oo P-4 DATA PACKAGE: (VS cF2o0yM o)\

VALIDATOR: ‘f—‘L \ LAB:

PATE: |O]1x/oy

CASE: \ SDG: R AHG(

ANALYSES PERFO.
Gruse Atpha/Bria Swrostiuen90 Toiwcaim 99 " Atpha Specrscopy

ZMB

Totsl Usasioe Radiarn-22 Triinm

\h—__/

SAMPLES/MATRIX

RILRYY GICRYS

1. ComPleteness........ccocceirecenrirrnrrsssrerseenssne s isaeseseeoesomarnen

Technical verification forms present?......... TR eearsseaneessas

Comments:

2. Initial Calibration (Levels D, E) ....c.ceeevrervenrnnrnirmsessesssenins

Instruments/detectors calibrated?......ooeveeeeeeeeereneen. .................
Initial calibration acceptable? ..........ovivcienrcrereeesnnrersseseresennene
Standards NIST traceable?. ... iviiiiiiriesnsecrieserscesessersstssssssosas

................................. Yes No N/A
................................. Yes No N/A
................................. Yes No N/A

Validation Procedure for Radiochemical Analysis ‘
v 000 e 000030
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. BHI-01433
Appendix A - Radiochemical Data Validation Checklist Rev. 0
Standards EXPIred? ..ot st ssisaess s e enassnarasesasesssns Yes No N/A
Calculation check acCeptable?.......coowreerieieennesisasisesmassserresssesssssssssraessenssnsestsssssens Yes No N/A

Comments:

3. Continuing Calibration (Levels D, E)......ccceemrrmenmicsiiiiissssiensnecscsessecscssnnsanen \@A

Calibration checked within required freqUENCY? ........ccocemvvreccvrevennrenreerereneseeenensees Yes No N/A
Calibration check acCeptable?.........voeueiemceecuisieiinessiesresasessmsssensssscessenssssssssmsssmsens Yes No NVJA
Calibration check standards traceable?.......eoe.recrecemrereereerrmnercrmrrnenrevssressssssnnssersosees Yes No N/A
Calibration check standards eXpired? .........cocoimrnincnenennmercercscesssmsnsneesssnassereesees Yes No N/A
Calculation check acCeptable? ... ..ccvcormrcenrrccniesirerertesisssesereresstssetessacssssssanssssenssessas Yes No N/A .
Comments:
4. Background Counts (Levels D, E)........c....... Gemssavssasessistins brsas ittt n e saseasasasnnssaransssnnses *EIA
Background Counts checked within required frequency? .....a...covcenuruviermencenrererenees Yes No N/A -
Background Counts acceptable?.........omuenicsemsnississeusensessissnssessssssssssssssssses Yes No N/A
Calculation check acceptable? .........cuiieiiirincersemnienrei e esessessvssesssessans Yes No N/A
Comments: \

0006031
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BHI-01433

Appendix A — Radiochemical Data Validation Checklist Rev. 0

5. Blanks (LeVels B, C, D, E) cooovooceeesreeoseomsesosssssssssssssssssssssssesessesssessses oo O N/A
Method blank analyzed within required frequency?.........ccceevrimeeeeemrssionseonesesssies o N/A
Method blank results acceptable?...........uvirirenaiiniiecen e eesesseserseesesssaas ' N/A
Analytes detected in method blank? ..............ccuveeereciene et esece s sssssens 3§ No N/A
Field blank(s) aNalyzed? ................commmmmeemeceessseensesereensessssessessssossssessssssson e Yes /A
Field blank results acceptable? .............ovrvvveeeererosereneesssommerer et snin Yes No @
Analytes detected in field DIANK(S)?....ovorvoreeeerreoererrereessemseessssssssseosssssssessessesseess Yes No @
Transcription/Calculation Errors? (LEVels D, B)..covvvuvveeeeeeueeeersessseseressmsssessessesessssens Yes No @

Comments:__ .@_)tjmﬂ_'-—?.lq Rg~22L — |n \390-.1. -~ T
Lead 214~ T poxq

No T8
6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E)..cccoveevveerreeneninnees
LCS /BSS analyzed within required freqUency? .........ccoovevemierrveneenssenescensensnsoeseens Q
LCS/BSS recoveries acceptable?...........c.uuveieeereeriisesmnesssesssesermsasessssensassonesarsres
LCS/BSS traceable? (Levels DLE) .....ccoiccvereeiterinessenneessansessessssrssssessssrssssoreessressassossse
LCS/BSS expired? (Levels D,E)....ccccveriiierimececennisinsssnee s assessssnssssssssesessseasessesens
LCS/BSS levels correct? (LEVElS D,E) .........ouerruenneeeessssonsseemmssessssseessesmmsesesssassssens
Transcription/Calculation Errors? (Levels D, E) c.uueucevvernineneensierinseesseneesensssessssnens
Comments: ‘
7. Chemical Carrier Recovery (Levels C, D, E) \‘&F\.I/A
Chemical carmier added? ..ottt seiemr e e ssbses b brae s esrsa e Yes No N/A
Chemical recovery acceptable?........ . cciinnensienmcecnr s ssssesseies Yes No N/A
Chemical carrier traceable? (Levels D, E ).....ccccenrivnrinsecerncsceesrssesasenssssssnsssasssssaces Yes No N/A

Data Validation Procedure for Radiochemical Analysis
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BHI-01433

Appendix A — Radiochemical Data Validation Checklist Rev. 0
Chemical carrier expired? (Levels D, E) ccccvirenrevenerieeecniscinneeneee s sseeseeesasseennne Yes No N/A
Transcription/Calculation errors? (Levels D, E)..couvoerevincnicnenenrerecrenereescennninessones Yes No N/A
Comments: '

8. Tracer Recovery (Levels C, D, E ) viciiiiininriiniiisisiinssseissssesssssssssssssssssssmsssssassassans ONA
Tracer Added?...........ocvverirrarenmrsriserersesesseseeresebemsssressssarsstssenssenss sebsesensssassssasesarsnss No N/A
Tracer 1ecovery acCeptable? ... s s s s e @ No N/A
Tracer traceable? (Levels D, E ) ...t seenessssesssensrenes Yes No .
Tracer expired? (Levels D, E).... i viiecreseerecnrss s v resaaess s eesnstsssassesasssssressnes Yes No
Transcription/Calculation errors? (Levels D, E)....c....cu.vueeeoniueeeersiemsnseesssessssssssssnsanes Yes No
Comments:

9. Matrix Spikes (Levels C, D, E)uuiniceicnnminicnneesssinisissesisssissemsssissisnsissssssassssnasisases A
MAtFiX SPIKE ANAIYZEAT ....vveer e esoereeesseeeeressesseesessseeseneesesesreesessmseesen i Yes No N/A
Spike recoveries acCeptable? .....oiniiccniniiiinnrisie i e esa s Yes No N/A
Spike source traceable? (Levels D, E)...ccconrveicrncvniccnnnnnecnserecens P Yes No N/A
Spike source expired? Levels D, E).....uveveenninrenesissssensesssasessesssssssesssssenmasssssss Yes No N/A
Transcription/Calculation Errors? (Levels D, E) ...........ouiomrnrmserssssssssssssmeesssones Yes No N/A
Comments:

Data Validation Procedure for Radiochemical Analysis Co
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BHI-01433

Appendix A — Radiochemical Data Validation Checklist Rev. 0
10. Duplicates (LeVels C, D, E)......ccurmrerreererenisesesssmesesssisssssssssssmssemssessessessssessssasssssosns ON/A
Duplicates Analyzed at required frequency?.......... ereersstisetsstirne e e asest e e bas st venbasenane @' o N/A
RPD Values Acceptable?.........oovrovorrroons ceeetsss oo st (Yes)No N/A
Transcription/Calculation Errors? (LeVels D, E)..oeeecerervvvoeeeoeeooeeooooooeooeoeoooooo oo Yes N@
Comments: ‘
11. Field QC Samples (LeVels C, D E)vreeereooeeeeooeeeoeooeeoeeeooeeoeoeoeoeooeoeooeeoeoeoe /A
Field duplicate sample(s) analyzed? ...........ccouvereerrineeeveemenennnceesissssesecsetssssosesesieseens Yes No N/A
'Field duplicate RPD values acceptable? ...........c.ovcuvemerecerernenemsirseeesecereeseeseeessssessesens Yes No N/A
Field split sample(s) analyzed?..........cvvereerrersccirnereeeniesisieesenenesteessse s e sesesenee Yes No N/A
Field split RPD values acceptable?..........ccovaeerrirroriminnirererssnsemsissesesss s sssssssseesesenssms Yes No N/A
Performance audit sample(s) analyzed?.........cccoeuirrerienneieseissnsssessesess e ssesnasens Yes No N/A
Performance audit sample results acceptable?......uueuiucrrinsesrencessssesssscecessessereeseess Yes No N/A
Comments:

12. Holding Times (All levels)

Are sample holding times acceptable?...........ccvviiiicinennieni e, o N/A

Comments:

Data Validation Procedure for Radiochemical Analysis
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Appendix A - Radiochemical Data Validation Checklist Rev. 0

13. Results and Detection Limits (All LEVELS ).uvcuiiicrmmminiercienerecceirenncresseereeseseanassenrens ON/A
Results reported for all required sample analyses?............ccocoenveeereriiseserenceeesinnee @% N/A
Results supported in raw data?(Levels D, E)....cccocovrviveinseeiinmreserieseeesesnesessorsssessssosssnnes Yes N

Results Acceptable? (Levels D, E) ...occucrcvieevreriiceiiecinvennereeseseseressmessessessssssssasereens Yes No
Transcription/Calculation errors? (Levels D, E)..c.coceccreerreveneeceeseeeemeerteceermsesesesoe e Yes No '
MDA's meet required detection HIMItS? ............cuoreruueressosereesssseseenssesssessesssssssenans No N/A
Transcription/calculation errors? (Levels D, E).....ccoccveerernenmeicresneesserecenseenssnns Yes No
Comments:

Data Validation Procedure for Radiochemical Analysis 0000 35
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Appendix 6

Additional Documentation Requested by Client

000036



WSCF ANALYTICAL LABORATORY QC REPORT

 SDG Number: WSCF20030461 SAF Number: F03-006 !
Matrix: SOLID : - Sample Date:  04/04/03 3
Test: Americium by AEA | - : Receive Date:  04/04/03
QC ‘ | Analysis Lower Upper :
Type Analyte CAS# Results Units  Date Limit Limit

~Lab ID: 'WO030000159
BATCH QC ASSOCIATED WITH SAMPLE

BATCH QC

Report widg/rev.6.1 p &
30-may-2003  13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

- SDG Number: WSCF20030461 SAF Number: F03-006

Matrix: SOLID - | Sample Date:  04/04/03 |
Test: Plutonium Isotopics by AEA Receive Date:  04/04/03 |

QC Analysis Lower Upper .
Type Analyte CAS/# Results Units  Date Limit Limit :

Lab ID: _ W030000159 | !
BATCH QC ASSOCIATED WITH SAMPLE | . ' =

BATCH QC ‘ | |

BLANK Pu-239/240 by AEA PU-239/240 3.5e-02 PCa 04/17/03 0.000 1000.000 i

Reportw13qfruv:5.1 p 7 : . !
30-may-2003  13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
- Matrix: SOLID ‘ Sample Date: ' 04/04/03
Test: Uranium Isotopics by AEA Receive Date:  04/04/03
QC Analysis Lower Upper
Type Analyte ' CAS# Results Units  Date Limit Limit

Lab ID:  'WO030000157
BATCH

Lab ID:  WO030000159
BATCH QC ASSOCIATED WITH SAMPLE

BATCH QC

BLANK U-238 by AEA 24679-82-8

pPca 04/28/03

Report wi3g/rev.5.1 p 10
30-may-2003  13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

2-28

SDG Number: WSCF20031181 ; SAF Number: F03-006
Matrix: SOLID : _ Sample Date: ‘
Test: Gamma Energy Analysis-grd H20 Receive Date:

QCc ' Analysis Lower Upper
" Type Analyte CAS # QC Found QC Yield  Units Date ~ Limit Limit RQ
BATCH QU
BLANK  Actinium-228 14331-83-0 4,480-02 s ilg 09/08/03
_ o 1453 '
Bismuth-212 14913-49-6 U8.230-03 d 09/08/03
Bismuth-2¥, : R , 7. ptig. ' 09/0B/03,
"CErium-ld - U-3.1 T&i fa " “nCirg :

Europium-155 o - i " 09/08/03
Lsad-212 & °  pCilg 09/08/03
) ’ ‘ ] T, 09/08/03

. Redir:228 - - )
" Ruthenium-103 o T T ' i 09/08/03
* ., Rutfiehfum-106 - © 139874817 7 S o opCifg, '09/08/03."
" Antimony-125 ) o " peilg 09/08/03
‘ - I ' pCifg 09/08/03
09/08ig3"

09/08/03
114596410 16903 VI 1106;122:7 7 %Recov . . 09/04708
10198-40-0 4.43¢+03 105,728 % Recov  09/04/03

Report wi3dgq/rev.5.3 p 2
16-56p-2003  12:43:57




WSCF ANALYTICAL LABORATORY QC REPORT

2-27

SDG Number: WSCF20031181 | SAF Number: F03-006

Matrix: SOLID , - Sampie Date:

Test: Gamma Energy Analysis-grd HZO ‘ Receive Date:08/27/03
QC : Analysis  Lower Upper

Type Analyte CAS # QCFound QC Yield  Units Date Limit Limit RQ

Lab ID: WO030000741
BATCH QC ASSOCIATED WITH SAMPLE

-pUP -
pue
“bup S
oup 3.518.01
BUP e
DuP U2.280-03
. DUR - . 3 7 ULT73e02
" pup Cesium-137 T an1e-02
puP Ewomum-!sz?“--. . Y9.B1e-03
DUP " Europium-154 " U-1.560-2
8. DuP Euroglim: 166" .. " \1.68e-2
o DUP Niobium-94 U2.23e-03
- DUP Lead-212 -§.48e-01
- DUP Lead-214 4.302-01
’&: - BUP Radiurm-226 35101
A " 5.98e-01

puP Hadsum-zzﬂ

2.,109-03

U-5.73e-2

rurgge2
" Ut.360-02

3 Thalfye:208 "
anium—235

" ag/08/03

Report wilggirev.53 p 3
16-50p-2003  12:43:57




Date: 17 November 2003

To: - Fluor Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 200-PW-2/200-PW-4 OU - Borehole Soil Sampling

Subject: Wet Chemistry - Data Package No. WSCF20030461 (SDG No. 30461)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 30461
prepared by WSCF. A list of samples validated along with the analyses reported
and the method of analysis is provided in the following table.

B16RX8 4/4/03 Soil C Seenote 1 & 2

B16RX9 4/4/03 - Soil C Seenote 1 & 2

1 - Ammonia - 350.3; pH - 9040A; IC anions - 300.0; cyanide - 9010B.
2 - Phosphate, nitrate and nitrite were not validated per FHI request..

Data validation was conducted in accordance with the FHI validation statement of
work and the 200-PW-2 Uranium-Rich Process Waste Group Operable Unit RI/FS
Work Plan and RCRA TSD Unit Sampling Plan {(DOE/RL-2000-60, Rev. 1, December
2000). Appendices 1 through 6 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS
. Holding Times/Sample Preservation

Analytical holding times are assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Soil samples must be analyzed within 28 days for ammonia, chloride,
fluoride and sulfate; 14 days for cyanide; 2 days for phosphate; and immediate (24
hours) for pH.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects and
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"UJ" for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detectable sample results are qualified as estimates and flagged
"J" and all non-detects are rejected and flagged "UR".

Due to the holding time being exceeded by greater than twice the limit, all pH
results were qualified as estimates and flagged “J”.

Due to the samples not being properly preserved {cooled to 4°.C), the cyanide and
ammonia results were qualified as estimates and flagged “J".

All other holding times were acceptable.

. Method Blanks
Method Blanks

Method blank analyses are performed to determine the extent of laboratory _
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. All blank results
must fall below the contract required detection limit (CRQL)} to be acceptable.

All method blank results were acceptable.

Field (Equipment} Bilank

No equipment blanks were submitted for analysis.

. Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike {MS) and laboratory control sample (LCS) analyses are used to assess
the analytical accuracy of the reported data. The matrix spike is used to assess the
effect of the matrix on the ability to accurately quantify sample concentrations.
Matrix spike and LCS recoveries must fall within the range of 75% to 125%.
Samples with a recovery of less than 30% and a sample result below the IDL are
rejected and flagged "UR". Samples with a recovery of 30% to 74% and a sample
result less than the IDL are qualified "UJ". Samples with a recovery of greater than
125% or less than 75% and a sample result greater than the IDL are qualified as
estimates and flagged "J". Finally, for samples with a recovery greater than 125%
and a sample result less than the IDL, no qualification is required.

Due to a matrix spike recovery of 31.2% and a matrix spike duplicate recovery of
21.9%, the ammonia result was qualified as an estimate and flagged “J".
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Due to a matrix spike recovery of 127%, all fluoride results were qualified as
estimates and flagged “J”.

All other matrix spike and LCS recovery results were acceptable.

L4 Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD)} between
the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in
the analytical batch, Precision may alternatively be assessed using unspiked
duplicate analyses performed on a sample in the analytical batch. If both sample
and replicate activities (concentrations) are greater than five times the CRDL and
the RPD is less than 35%, no qualification is required. If either activity
{concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

Due to an RPD outside QC limits {38%]), all ammonia results were qualified as
estimates and flagged “J".

Due to an RPD outside QC limits (69%), all fluoride results were qualified as
estimates and flagged “J”.

All other laboratory duplicate results were acceptable.

Field Duplicate

No field duplicates were submitted for analysis.

e Analytical Detection Levels

Reported analytical detection levels are compared against the target quantitation
limits (TQLs) to ensure that laboratory detection levels meet the required criteria.
All results met the TQL.

. Completeness

Data package No. 30461 was submitted for validation and verified for

completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to the holding time being exceeded by greater than twice the limit, all pH
results were qualified as estimates and flagged “J”. Due to the samples not being
properly preserved {cooled to 4° F), the cyanide and ammonia results were qualified
as estimates and flagged “J”. Due to a matrix spike recovery of 127%, all fluoride
results were qualified as estimates and flagged “J”. Due to a matrix spike
recovery of 31.2% and a matrix spike duplicate recovery of 21.9%, the ammonia
result was qualified as an estimate and flagged “J”. Due to an RPD outside QC
limits (38%), all ammonia results were qualified as estimates and flagged “J”. Due
to an RPD outside QC limits (69%), all fluoride results were qualified as estimates
and flagged “J”. Data flagged “J” is an estimate, but under the FHI validation
SOW, the data may be usable for decision-making purposes. All other validated
results are considered accurate within the standard error associated with the
methods.

REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

DOE/RL-2000-60, Rev. 1, 200-PW-2 Uranium-Rich Process Waste Group Operable
Unit RI/FS Work Plan and RCRA TSD Unit Sampling Plan, December 2000.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with FHI validaﬁon
SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes}. '

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications {i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: 30461 REVIEWER: | DATE: PAGE_1 OF_1 _
TLI 11/17/03
COMMENTS:
COMPOUND ' QUALIFIER | SAMPLES REASON
AFFECTED
Ammonia J All RPD
Fluoride
Ammonia J Al MS/MSD recovery
Fluoride
pH J All Hoiding tme
Cyanide J All Sample
| Ammonia preservation
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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WET CHEMISTRY ANALYS!S, SOl MATRIX, MG/KG

Project: FLUCR-HANFORD

Page__ 1 of__1

Laboratory: WSCF

[Case }sDG: WSCF20030461

Sample Number B16RX8 B16RXS
Location

Sample Date A3 414103

Wet Chemistry TAL [Result  iG [Result |Q |Result Resuit
Ammonia 0.5 6.22]4 679)J
Cyanlde 0.51<0.200 ) [<0.200 uJ
pH* $.60]J 9.58|J
Bromide <0900 U |<0.855 u
Chloriie 2 20.7 18.4
Fluoride 5 0.981]J 1.03[J
Nitrata* 2.5 447 415
Nitrite" 25 0.451 0.408
Phosphate’ 5 433 5.04
Sulfate 5 118 114

** . units are pH units

* - Not valldated per FHi request

NA = Not analyzed

Laboratory applied hon-detect qualifiers “U* have been included in this table to minimize miss-interpretation of resuits. All other qualifiers shown were applied during validation.



WSCF | | "
ANALYTICAL RESULTS REPORT

Attention: - Steve Trent ‘Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4 :

WSCF
Test Performed

nd Waste Measurement LA-212-411

Alpha emor by LC 04/04/03

LA-508B-421

w030000‘l 59 B1E6RXS8 GPP Bata error by LC SOLID LA-508-421 30.0 % 0.0 04/09/03 04/04/03 04!04fﬂé

W030000159 B16AXE GPP 60-29-7 Diethyl ether S0LID Organics u < 6.000+03 ug/ky 6.08+03  05/02/03 04/04/03 04/04/02

'W030000169 B16RXE  GPP 67-56-1 Methanol . soLID Organlcs u < 1.008+03 ughy 1.08+03  0B6/02/03 04/04/03 04/04/03

WO030000169 BIEAX8  GPP ET.C Am-241 by AEA Tota! Cntg Enor  SOLID LA-G08-471 h 88.0 % 0.0 04/18/02 04/04/03 04/04/03

16887-00-6

Am-241 Rei,% Count Error {GEA) LA-508-462
gv\}osooomss BI6RXE  GPP T BI-212 Rel,% Count Error (GEA)  SOLID LA-S08-462 33.6 % 0.0 04/0B/03 C4/04/03 04/04/03

MDL=Minimum Detection Limit 8 - The analyte < the RDL but > = the IDL/MDL {inorganic) E - Analyte iz an estimate, has potantlally larger errors

RQ=Result Qualifier J - Estimated Value U - Analyzed for but not detected abave limiting criteria.

X « Other flags and notes described in the comments/namative. '-"'é

-DF=Dilufion Factor —_

* - Indloates results that have NOT bean validated; + - Indicates more than six qualifler symbols Q

Report Wo04/ver. 5.1 i

Ground Water Protection Program ‘ : ' _ ‘ Page 2




WSCF 2
ANALYTICAL RESULTS REPORT A

Attention: ~ Steve Trent ' ~ Group#  WSCF20030461
Project: F03-006: 200-PW-2/PW-4 -

Sample #

CAS # Test Performed i Analyze Sample Receive

04/18/03 04/04/03 C

13966.20-5 04/04/03

LA-608-471

04/28/03

15117-96-1 U235 by AEA LA-508-471

04/28/03
WO30000168 BI6RXS  GPP 24678-82-8 1U-238 by AEA souD LA-508-471 80  pclg 0.067  04/28/03 04/04/03 04/04/03

W.O?.OOOOIES B16RX8 _ GPP 75-35-4 1, t-Dichloroethenas SOLID LA-523466 U < 2,10 ug/kg 1.00 2.3 D4/16/03 04/04/03 04/04/03

LA-523-455 . 100 04/16/03

108.88-3 “Toluens " solp < 210 ' 04/04/03

S0LID

Alpha arror by LG . X 04/09/03 04/04/03

: HO3
WO030000160 BI16RX3  GPP Beta error by LC SOLID  LA-50B-421 N0 % 0.0 04/09/03 04/04/03 04/04/03

o
O MDL =Minipmum Detection Limit B - The analyte < the RDL but > = the IDL/MDL {inorganic) . E - Analyts is an sstimate, has potentially larger emors
o RQ=Result Qualifier J - Estimated Value . iu - Analyzed for but not dstscted above Emiting criteria,
o X - Other flags and rtes dsscribed In the comments/namative. < ¢y '
k=2 DF=Dilution Factor f'f:'c

* - Indicates results that have NOT besn validated:; + ~ Indicates more than six qualifier symbols —

WA

Report WO04/ver. 5.1
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"WSCF =
}
ANALYTICAL RESULTS REPORT «
Attention: Steve Trent ' : o Group #:  WSCF20030461
Project: - F03:006: 200-PW-2/PW-4 _
WSCF
Sample# Clien; D CAS # Test Performed Matrix Method . RQ Result Unit DF MDL ' Analyze Sample Recewe

|05/02/03 04/04/03 04/04/03

04/10/03

Fluoside (F) by IC 04/10/03

WO30000160 BIGRXS  GPP NO2-N _ Nitrite {N} by IC soLID LA-533-410 0.406  uglg 19.00 017 04/10/03 04/04/03 04/04/03

j__osooomso BIGAX9  GPP 14508-79-8  Sulfate (S04} by IC S0UD  LA-533410 114 uglg 19.00 046  04/10/03 04/04/03 04/04/03

\3[030000160 BIGRAX9 app 14331-83-0 Ac-228 by GEA SOLID LA-508-462 0.429 pCi/g 0.037 04/09/03 04/04/03 04/04/03

W0300001 80 B16RAX9 GPP 14586-10-2 Am-241 by GEA SOLID LA-808-462 U Q.152 pCirg Q.17 04/09/03 04/04/03 04/04/03

14913-49-8 BF212 by GEA D ' . pCilg ' "o, 04/04/03

13967-70-9 LA-508-462 ) X 3 04/04/03 04/04/03

%L=Mimmum Detection Limit B - The analyte < the RDL but > = the IDL/MDL lmorgamc] E - Analyte is an estimats, has potentially larger ermors

810 =Result Qualifier . J - Estimated Value U Anatyzed for but not detected above limiting critaria.
X - Other flags and notes describad Iin the comments/namative. /

OpF=Dilution Factor =

B - Indicatss resuits that have NOT been validated; 4 - Indicstes more than six qualifier symbols —{

‘Report W004/ver. 5.1
Ground Water Protection Program : ‘ : Page 9
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment 1

‘Narrative
Sample Deliirery Group WSCEF20030461
Sample Matrix Soil
Sample Visual Brown
SAF Number ¥03-006
Data Deliverable | Summary Report
Introduction

Two (2) soil samples (B16RX8, B16RX9) from the GPP was received at the WSCF Laboratory on
April 4, 2003. The sample was analyzed for those analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter. .

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analytical Methodology for Requested Analyses

» [CP-MS Metals by EPA Method 200.8 and ICP-AES Metals by EPA SW-846 Method
6010A. Analytical work was performed with no deviations to the approved method.

e VOA’sby EPA SW-846 Method 8260A. Analytical work was performed with no
deviations to the approved method. The compound 1-Butanol requested under EPA SW-
846 Method 8015 was reported under this method.

e Semi-VOA's by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

¢ Alcohols and Glycols by EPA SW-846 Method 8015. Analytical work was performed
with no deviations to the approved method. The compound 1-Butanol requested under
this method was reported under EPA SW-846 Method 8260A.

s WTPH-D by WDOE Method NWTPH-Dx Analytlcal work was performed with no
deviations to the approved method.

¢ WTPH-G by WDOE Method NWTPH-Gx. Analytical work was performed with no
deviations to the approved method.
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» IC Anions and Ammonium by EPA SW-846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammonium, but a
deviation was required for the Anions (see comments below).

¢ The pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method.

e Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations
to the approved method.

¢ Cyanide by EPA SW-846 Method 9010. Analytlcal work was performed with no
deviations to the approved method,

e All RadChem analyses (TA/TB, AEA’s, GEA) were run by internal WDOE aceredited
WSCEF procedures. Analytical work was performed with no deviations to the approved
method.

Comments

PCB’s — This analysis was originally on the Sample Chain of Custody when received at the
WSCF Laboratory, but the client later requested the analysis not be run.

ICP-MS and ICP-AES Metals — The hold time(s) for this analysis was met. A Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per the GPP Letter of Instruction. See page(s) 2-27, 2-28, 2-29, 2-30, and 2-48 for QC
details. '

VOA’s— The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike

and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-36, 2-37 and 2-38 for QC details. Compounds listed on the tentatively
identified peak report with an “N” qualifier have been identified with the program used to
interpret the raw data.

Semi-VOA’s — The hold time(s) for this analysis was met, A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-44, 2-45, 2-46 and 2-47 for QC details. Compounds listed on the
tentatively identified peak report with an “N” qualifier have been identified with the program
used to interpret the raw data.

Alcohols and Glycols — The hold time(s) for this analysis was met. A Laboratory Control
Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per
the GPP Letter of Instruction. See page(s) 2-37 for QC details. '

WTPH-D — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix

Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-40 for details.
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WTPH-G — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP. Letter
of Instruction. See page(s) 2-39 for details.

IC Anions — The client requested hold time(s) for this analysis was not met. The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-33, 2-34 and 2-36 for QC details.

NH4 - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spi.ke
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-38 for QC details.

The pH — Per the direction of the chain of custody, the pH was completed within 24 hours of
sampling.

Percent Solids — PCB’s, VOA’s, Semi-VOA'’s, Alcohols and Glycols, WTPH-G and WTPH-D
analytical results were corrected for percent solids. All other analytical results were reported for
the sample as received.

CN — The hold time(s) for this analysis was met. A Laboratory'Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-26 for QC details.

RadChem ~ There are no hold times associated with these WDOE accredited methods. Except
for GEA, a Laboratory Control Sample and Duplicate were analyzed with each delivery group
per the GPP Letter of Instruction. See page(s) 2-31, 2-32, and 2-35 for QC details.

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF

Laboratory fcal Manager and Client Services, as verified by the following signature.

Troy Dale
WSCF Production Control

Abbreviations

Hg — mercury

IC - ion chromatography

ICP - inductively coupled plasma

ICP/AES — ICP/atomic emission spectroscopy
ICP/MS — ICP/mass spectrometry

Total U — total uranium

AT/TB -- total alpha/total beta

AEA — Alpha Energy Analysis

WTPH-G - Total Hydrocarbons-Gasoline

Am — americinm

Cm - curium

Pu — plutonium

Np — neptunium

GEA — gamma energy analysis

H3 - Tritium

Sr - Strontium 89, 90 .
WTPH-D - Total Hydrocarbons-Diesel
TSS ~ Total Suspended Solids

006G oLC
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FH-Central Plateau Project - _ CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-006-014 |Pae 1 of L
[Collector Company Contact Telephone No. Project Coerdinater . .
Johanser/Pope/Plister LC Hulstrom 373-3928 TRENT, 5] Pricc Code 8N Data Tarusround
Project Designation " | Sampliog Location - SAF Ne. Air Quality [[] 30 Days
200-PW-21200-PW-4 OU - Borehole Soil Sampling B 216-A-19 (C3245) 22,5250 ft F03-006 )
Ice ChestNo. q Field Loghook No, COA Mplhud of Shipment
S - HNF-N-3361 : 1{7504ES 10 Govemment Vehicle
Shipped To T l ) Offsite Property No. I’u / L/_) Bill of Lading/Air Bill No. )
Waste Sampling & Characterization . , N . o A e
POSSIBLE SAMPLE BAZARDS/REMARKS ' ' )
. Cool 4C Coal 4C Nooe Noae -
Prescrvation
. i i G Gs* P Snap Vial
Special Handling and/or Storage o Type af Contatner
. No. of Container(s) ! 3 ! '
o Volume 250mL | 40mL 500mL 60ml,
o) :
e Seelem (1)in [ Soe item (2} i [ Soe demm (3 bn | Acaivity Scan
o SAMPLE ANALYSIS
N
- 7 00204l ,
Sample No. Matrix * . Sampie Date Sample Time
BIGRXS ) ¥3¢ 5T SoiL 4.y -p3 JAY S
BIBRXS | o H00Ca(LO soi Y-4 -3 /I¢4
] CHAIN OF POSSESSION - Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
ﬁ ﬂ 27' %/(/50 Receiléd ByrSjored In : ** The lahoratory is 1o report both kerosene and diesct mnge compounds from the WTPH-D analysis. Sesat
/‘"?WW {5 /67/ R\ Rk b i Méo _ \ Etien
(1) Semi-VOA - 8270A {TCL), Semi-VOA ~ 32704 {Add-On) {2-Butoxyethanal, T nbutyl phosphate); | sousaig
li q jished | Bychmou:d I-mm Rcce.wcd By/Stored In TPH-Dicsel Range - WTPH-D, TPH-Gasoline Range - WTPH-G, PCDs - 3082 St=Sludge
. . (2) Alcolwols, Giycols, & Ketones ~ 8015 {1-Butanof, Dicthyl cther, Ethylene glycol, Methanol} w*‘
. " N " (3) Gamma Spectroscopy {Cesium-137, Cobalt-60, Europium-152, Europium-154, Eutopium-135}: L
Relinquished By/Remaved From Dace/Tima 1R=€°'V°d By/Stored In Dale/Tine Gamma Spec - Add-on {Antimany-125, Cesiun-1M, Tin-126}; Isotopic Radium (Radium-226, Radium- | bsmeen soits
228), Isotopic Plutonium; Americium-24 1, Isotopic Uranium, Trace Elements ICP/MS -200.3 DL~Das Liguids
. Date/Th - Date/Ti {Compleie} {Antimeny, Arsenic, Barium, Beryllium, Cadmium, Chromium, Copper, Lead, Mercury, TeTieme
Relinquished By/Removed From ime Received By/Stored In - ate/Time Nickel, Selcnium, Silver, Uraninm}; ICP Metals - 6010A (Add-on) {Bismuth, Baron]; IC Anions - 300.0 f';‘:r
{Chloride, Fluoride, Nitrogen in Nitrate, Nitrogen in Nilrite, Phosphate, Suifate) ; Cyanide (Total) - Ve Vegermion
Relinquished By/Removed From Dae/Time ) Received By/Stored In Date/Time 3352; Canous (IC) - 300.7 {Nitrogen in ammonium);, pH (Soil) - 9045 _ NeOwher
[Relinquished By/Removed From Daie/Time -IReceived By/Stored In Daie/Time
LABORATORY [ Received By Title Date/Time
SECTION o _ i :
FINAL SAMPLE | Disposal Method . . ., . Disposed By . Date/Time
LISPOSITION i . )

WEE-011 (03/01/2002)




Appendix 5

Data Validation Supporting Documentation
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Appendix A - BHI-01435
Data Validation Checklists Rev. 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

HEIDATION l A B @ D B
PROJECT: 200-P-2/ 9 0o Peu—¢f DATA PACKAGE: (JJor £ 2603 013
vaLbaTor: 1/  [1aB: \WscE DATE: | Ofis)cry
CASE: ' G 20406

ANALYSES PERFORMED .
@ TOC TOX TPH-418.1 Oil and Grease | Alkalinity
Ammonia ") | BODICOD | Chloride Chromium-VI G{! i NOYNO;
Sl | DS | RN Phosphate O
SAMPLES/MATRIX —

@6 R B/t QR

<o
L DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Tecimical verification documentation present? ... Yes N
Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all ItSHUMERLS? .. ..........ouu..eoeoncnrensrsssssessessossssssemsssssesarsssssmsessessesseson Yes
Initial calibrations acceptable? N
ICV and CCV checks performaed on all instraments? ... ..ccoeomeeeeeeererecnee e - Yes
ICV and CCV checks acceptable?. ..., : .. Yes
Standards raceable? . ‘ " trerrinsessesasnenas Yes
Standards expired? . .......... rersataes e e et R SR nma Y bR ; Yes
Calculation check a0Ceptable? .........vucucr e sersosrsems s nsossrsassassssss s sssns s bt sssssssessssesessmsnsen Yes
Comments:

Data Validation Procedure for Chemical Analysis

October 2000 | 000023 * o



Appendix A — BHI-01435%
Data Validation Checklists Rev.0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS
3 BLANKS (Levels B, C, D, and E)

ICB and OCB checks performed for sl applicable analyses? (Levels D,E) ... ... Yes No

ICB and CCB results acceptable? (Levels D,E),.................. ..Yes No
Laboratory blanks analyzed? .., — _ Yes /No N/A
Laborutory blank results acceptable?, ... et et eee st - es) No N/A
Field blanks analyzed? (Levels C, D, E) ........ . ' Yes

~ Field blank results acceptable? (Levels C, D, E) e Yes NG @

Transcription/calculation errors? (Levels D, E) ... ..Yes No Y
Conuments: /U 9] ? E

4. ACCURACY (Levels C, D, and E)

Spike samples amalyzed? . ..........ooooooeeor
Spike tecoveries acceptable?....... ..o
Sike standards NIST traceable? (Levels D, E)
Spike standards expited? (Levels D, E)
LCS/BSS samples analyzed?
LCS/BSS results acceptable?.,
Standards traceable? (Levels D, E)
Standards expired? (Levels D, E)
Transeription/calculation errors? (Levels D, E) .............

.........

Performance andit sanmple(s) analyzed?

Performance sadit sample results acceptable? A

Comments,__ M S~ Flogeul,  \3729%o T Lo P4
MS R vy 3o j

ﬂ&é’@b—f
e AT
MW/&»

Validation Pracedure for Chemical Analysi . . |
Ocober 2000 | oy Cemlest b= 000024



Appendix A - | BHI-01435
Data Validation Checklists Rev. 0

¥

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

s, PRECISION (Levels C, D, and E)
Dﬁpﬁaﬁe RPD values acceptable?
Duplicate results acceptable?
MS/MSD standards NIST traceable? (Levels D, E)
MS/MSD standards expired? (Levels D, E) .
Field duplicate RPD values accepable? .
Field split RPD values acceptable?
Transcription/calculation errors? (Levels D, E) ...,
Comuments; Ao :

Fluoend, 1 T <M

-----------------------------------------------

6. HOLDING TIMES (all levels)

Samples properly preserved? o448kt R R YA
Sample holding times acceptable? _ Ye{ Np N/A
Comneats: P Naba___ 2N d’g“ Q""“* -4

gl}\u‘r:Sé'fW e~ o coq l{‘] G e, ?ﬂ:j

Data Validation Procedure for Chemical Analysis ,
October 2000 | \ 000025 A4



Appendix A — BHI-01435

Data Validation Checklists Rev. 0
GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

7. RESULT QUANTIYATION AND DETECTION LIMITS (all levels)

Results reported for 2l requested anslyses? .. ... Yes JNo N/A

Rresults supported in the raw data? (Levels D, E) retsesaastasesans e s s R by Sebns bt s benmasemare Yes Nog

Samples property preparcd? (Levels D, E).......cooovvvvnererrnneninirinnas ——r - No

Detection lmits MECtRDLY ......cooovvevsvissmmamnnresseressesssssssssmssmasssssasrarsiosesascsssesen-ssssemessesmmsrentnssseans @ No

Transcription/calculation errors? (Levels D, E) Yes No @

Conmments:

Data Validation Procedure for Chemical Analysis

October 2000 000026



Appendix 6

Additional Documentation Requested by Client
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 ' SAF Number: F03-006
Matrix: SOLID Sample Date:  04/04/03
Test: Cyanide by Midi/Spectrophotom - Receive Date: (04/04/03

QC Analysis Lower Upper
Type Analyte o CAS # Results Units  Date Limit . Limit

Lab ID: WO030000159
BATCH QC ASSOCIATED WITH SAMPLE

BATCH QC

BLANK Cyanide

‘Report widgfrev.B.1 p 1
30-may-2003 13:21:298
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"WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 : SAF Number: F03-006
Matrix: SOLID _ Sample Date:  04/04/03
Test: Anions by Ion Chromatography Receive Date: 04/04/03

QC : C Analysis Lower Upper
Type Analyte CAS # Results - Units Date Limit Limit

Lab ID: 'WO030000159
BATCH QC ASSOCIATED WITH SAMPLE

DuP Chioride [Cl} by IC 16887-00-6 4.950 RPD 04/09/03 0.000 20.000

pup Nitrits (N} by IC NO2-N 1.758 RPD 04/09/03 0.000 20.000

" Phosphate {P) by IC 14265-44-2 : 04/09/03

Sulfate (S04) by IC

Chloride ICh by IC 16887-00-8 04/09/03

Nitrita [N] by I1C 04/09/03

MSD Phosphats (P} by IC 14265-44-2 106,361 % Recov 04/09/03 75.000 125,000

‘BATCH QC

BLANK Bromide {Br) by IC 24969-67-9 <4,50e-2 mg/L 04/08/03° 0.000 300.000

16887-00-6 <1.408-2 04/09/03

04/09/03

Phosphats [P) by

Sulfate {SO4} by IC 14808-79-8

Bromide {Br} by IC 24959-87-9

Fluoride {F) by IC 16984-48-8

Lcs Nitrata {N} by IC NO3-N 93.230 % Recav 04/09/03 80.000

Report wi3g/rev.5.1 p B
A0-may-2003 13:2j:29
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID : Sample Date:
Test: Anions by Ion Chromatography - ‘ Receive Date:

QcC Analysis Lower Upper
Type Analyte CAS # Results Units  Date Limit Limit

Report wi3qfrev.5.1 p &
30-may-2003  13:21:20
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID ' ‘ Sample Date: 04/04/03
Test: Ammonia (N) by IC Receive Date:  04/04/03

QC , ‘ Analysis Lower Upper
Type Analyte CAS # Results Units  Date Limit Limit

Lab ID:  W030000159
BATCH QC ASSOCIATED WITH SAMPLE

4LESIO,

Ammaonia {N) by IC 7664-41-7 Recov  04/23/03

BATCH QC

BLNK-PREP Ammonia (N} by IC

Report wilg/rev.5.1 p 13
30-may-2003 13:21:29
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Date: 17 November 2003

To: Fluor Hanford inc. (technical representative)

From: TechLaw, Inc.

Project: 200-PW-2/200-PW-4 OU - Borehole Soil Sampling

Subject: Volatiles - Data Package No. WSCF20030461 (SDG No. 30461 .Q%,_”ﬂ ;_‘:”‘f'

\_____

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
30461 prepared by WSCF. A list of the samples validated along with the analyses
reported and the method of analysis is provided in the following table.

“$ample:D | Validation | Analysis. |
B16RX8 4/4/03 Soil C See note 1 ||
B16RX9 4/4/03 Soil C See note 1 “

1 - Volatiles by EPA 8260B and alcohols/glycols by 8015M.
2 - n-Butanol was analyzed by 8260A, not 8015M as requested by FHI. All other 8260A analytes
were not validated per FHI request.

Data validation was conducted in accordance with the FHI validation statement of
work and the 200-PW-2 Uranium-Rich Process Waste Group Operable Unit RI/FS
Work Plan and RCRA TSD Unit Sampling Plan {DOE/RL-2000-60, Rev. 1, December
2000). Appendices 1 through 6 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY OBJECTIVES

¢ Holding Times/Sample Preservation

Analytical holding times are assessed to ascertain whether the holding time
requirements were met by the iaboratory. samples must be analyzed within 14
days of the date of sample collection for VOAs and alcohols. If holding times are

exceeded, but not by gréater than twice the limit, all associated sample results are
qualified as estimates and flagged "J" for detects and "UJ" for non-detects. If

000001



non-detects. If holding times are exceeded by greater than twice the limit, all
associated detected sample results are qualified as estimates and flagged "J" and
all non-detects are rejected and flagged "UR".

All holding times were met.

» Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples of a given matrix. No contaminants should be present in the method
blank. Analytical results for analytes present in any sample at less than five times
the concentration of that analyte found in the associated blank are qualified as non-
detects and flagged "U". Common laboratory contaminants present in samples at
less than ten times the concentration of that analyte found in the associated blank
are qualified as non-detects. If a sample result is less than the project quantitation
limit (MDL} and is less than five times (or less than ten times for laboratory
contaminants) the highest associated blank result, the sample result value is raised
to the MDL., qualified as undetected and flagged "U".

Al method blank results were acceptable.
Field Blanks

No field duplicate samples were submitted for analysis.

e Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike

Matrix spike/matrix spike duplicate and blank spike analyses are used to assess the
analytical accuracy of the reported data. The matrix spike/matrix spike duplicate
are used to assess the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed
in duplicate using the target compounds for which percent recoveries must be
within 70-130%. |f spike recoveries are outside control limits, detected sample
results less than five times the spike concentration are qualified as estimates and
flagged "J". Undetected sample results with spike recoveries outside control limits
are qualified as estimates and flagged "UJ". Sample results greater than five times
the spike concentration require no qualification.

All MS/MSD and blank spike results were acceptable.
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Surrogate Recovery

The analysis of surrogate compounds provides a measure of system performance
for individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the laboratory program. When a surrogate
compound recovery is out of the control window, all positively identified target
compounds associated with the unacceptable surrogate recoveries are qualified as
estimates and flagged "J". Undetected compounds with surrogate recoveries less
than the lower control limit are qualified as having an estimated detection limit and
flagged "UJ". Samples with surrogate recoveries less than ten percent are qualified
as estimates and flagged "J" for detects, and rejected and flagged "UR" for
nondetects. Undetected compounds with surrogate recoveries greater than the
upper control limit require no qualification. Surrogates are not required for
formaldehyde analysis.

All surrogate recovery results were acceptable.

¢ Precision

Matrix_Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed by the relative percent difference (RPD} between the recoveries of
duplicate matrix spike analyses performed on a sample. Sample results must be
within RPD limits of +/- 35%. If RPD values are out of specification and the
sample concentration is less than five times the spike concentration, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for
non-detects. If RPD values are out of specification and the sample concentration is
greater than five times the spike concentration, no qualification is required.

All MS/MSD RPD results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

. Detection Limits
Reported analytical detection levels are compared against the target quantitation

limits {TQLs)} to ensure that laboratory detection levels meet the required criteria.
All analytes met the TQL.
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. Completeness

Data package No. 30461 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

FHI, Contract #202686, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

-

DOE/RL-2000-60, Rev. 1, 200-PW-2 Uranium-Rich Process Waste Group Operable
Unit RI/FS Work Plan and RCRA TSD Unit Sampling Plan, December 2000.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by déta validator in compliance with the BHI
validation SOW are as follows:

uJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due

to a minor QC deficiency identified during the data validation, the
associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for, detected, and due

to an identified major QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications ( i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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. DATA QUALIFICATION SUMMARY

!

SDG: 30461

REVIEWER:
TLI

DATE: 11/17/03"

PAGE_1 OF.1_

COMMENTS: No qualifiers assL_qﬂed

0000C8




Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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010000

VOLATILE ORGANIC AND ALCOHOU/GLYCOL ANALYSIS, WATER MATRIX, (UG/KG)

Praoject: FLUOR-HANFORD

Laboratory: WSCF

Page __1

Case: |sDG: WsCF20030451

Sample Number B16RX8 B16RX9
Remarks

Sample Date 04/04/03 04/04/03
Analysis Date 04/16/03 04/16/03
VOA/Alcohols TQL Result Q |Result Q [Result Q |Result Result Q |Result Q |Result Q |Result Q
1,1-Dichloroethene* 10{<2,10 U (<200 U
1-Butanol 5000)<21.0 U |<20.00 4]
Benzene* 5(<2.10 U <200 U
Chlorobenzene® 5(<2.10 U |<2.00 U
Toluene® 5|<2.10 9] «<2.00 U
Trichloroethene* <2.10 U |<2.00 )
2-Bromoethanol 14000 13000
Diethyl ether <5000 U [<5000 U
Ethylene glycol 5000 [ <5000 U |<5000 U
Methanol <1000 U 1<1000 Y]

* - not validated per FHI request

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize mis-interpretation of results. All other qualifiers shown were applied during validation.

__of




WSCF o
ANALYTICAL RESULTS REPORT “

Attention: Steve Trent Group #  WSCF20030461
Project: F03-006: 200-PW-2/PW-4
WSCF
Test Performed ix Method RQ

bis{-2-Chloroethyl}Eth

U-234 by AEA

U-238 by AEA LA-508-471

1.1-Dichlorpethene LA-523-455 U

LA-623456 U . / . 04/18/03
108-88-3 ' 8 . . 04/16/03
Kerosene B ' 00 ', : a5/01/03

ortha-Terphenyl ' ' " 2.00¢ 00 2 05/01/03

4 4103
0409/03 04/04/03
/0403 047403
LA-508-421 . : 04/03/03 04/04/03 04/04/03
MDL=Minimum Detection Limit B - The analyte < the RDL but > = the IDL/MDL {fnorganic) E - Analyts is an estimate, has potentially larger srrors
RQ=Result Qualifier J - Estimated Value i U- Analyzed for but not detected abovs fimiting criteria. -==-é
X - Other flags and notes described In the comments/narrative. ' —
DF=Dilution Factor ' ) &=

* - indicatea rasults that have NOT been validated + - Indi mofe than slx qualifier symbals -

Report W004/ver. 5.1 ‘ _:Q_\
Ground Water Protection Program _ A : ‘ S Page 8




WSCF %
ANALYTICAL RESULTS REPORT : °

Attention: Steve Trent ‘Group #:  WSCF20030461
Project: F03-006: 200-PW-2/PW-4 -
WSCF )
Client ID CAS # Test Performed Matrix Method RQ  Result Unit DF  MDL Analyze Sample Receive
RXG:GRR 66441 3401 123105 0R41a3: )
Cyanids by Midi/Spectrophatom 4 04/15/03 04/04/02 04/04/03

pH Soil and Waste Maasurement

Alpha eror by LC 04/09/03

LA-533-410

04/09/03

Nitrate (N) by IC

LA-532-410 9.89e +002 04/09/03

Phosphate [P} by IC

LA-533-410 04/09/03
535

LA-508-462

Ac-228 Rel, % Count Emor [GEA)

Am-241 Rel.% Count Emror (GEA) " LA-50B-462 “23 04/08/03 04/04/03

Bi-212 Rel.% Count Error (GEA) ‘ : T 0 o04/08/03 04/04/03 04/04/03

MDL=Minimum Detection Limit B The anatyta < the RBL but > = the DL/MOL {inorganic} E - Analyta Is an astimats, has potentally farger emors

RQ=Result Qualifier J - Estimated Value U - Analyzed for but not detected above fimiting criteria.
X « Other flags and notes described in the commsnts/narmrative, —
‘DF=Dilution Factor ‘ A
* - indicates resuits that have NOT been validated; + - Indicates more than six qualifier symbols T
Report WOO4/ver, 5.1 . :

Ground Water Protection Program




WSCF | o
ANALYTICAL RESULTS REPORT “

Attention: - Steve Trent ' . Group#:  WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample# Client ID CAS # Test Performed

Method RQ Result Unit DF MDL Analyze Sample Receive
W030000159 :: BT6RXS: 2 Y BIFABE : : 1 i 103
WO30000169  B16RXS 111-44-4 bis{-2-Chlorasthyl}Eth SOLD  LA-523456 U < 260  ughg 1.00 260402 04/18/03 04/04/03 04/03/03
. s 4 :
W03000015¢ B16AX8  GPP 13966-29-5 1-234 by AEA

SOUD  LA-508471 280  pCig 0.096  04/28/03 04/04/03 04/04/03

W030000159 15117-96-1 ' ' o ' 04/28/03 04/04/03

deang2.8 : BRI : : i [aErEHEs e R

4.26+03

ortho-Tarphenyl . soup NWTPH 2.008+04 ug/kg 1.00

210402 O5/01/03 04/04/03 04/04/03

%030000160 B16RX2 GPP 57-12.56 Cyanide by Midi/Spactrophotom SOLID LA-695-402 U < 0.200

pH Scil and Wasts Measuremant  SOLID LA-212-411 9.58 pH

meglkg 099 . 0.20 C4/15/03 04/04/03 04[04103

0.010  04/22/03 04/04/03 04/04/03

Alpha aror by LC 04/09/03

Bata arror by LC Tsoup LA-508-421 3 03 O4/04/0

MODL=Minimum Detection Limit & The analyte < the RDL but > = the IDL/MDL finorganic} E - Analyte is an estimate, has potentially larger eirors
RQ=Result Qualifier J« Extimated Value . U - Analyzed for but not datected above fimiting criterla,
X + Othar flags and notes described in the comments/namrative. ’

DF=Dilution Factor _ %"

* « Indicatas results that have NOT been validated; + ~ Indicates more than six qualifisr symbols e
Report Wo04/ver. 5.1 : , : S?
Ground Water Protection Program

-Page 8




WSCF
ANALYTICAL RESULTS REPORT

2-10

Attention: Steve Trent ' : | Group #  WSCF20030461
Project: F03-006: 200-PW-2/PW-4

MDL

Unit DF

Sample # Client ID Test Performed

Receive

~=VO30000160 [ BIGAXS: [IGRP L ik e0e. ] i
107-21-1 Ethylena glycol 05/02/03 04/04/03 04/04/03
j03

14596-10-2  Am-241 by AEA SOLD  LA-508-471 U 031  OA/18/03 04/04/03 04/04/03

3

04/10/03 04/04/03

24959-67-9  Eromide [Br} by 10

16984-45-8 04/04/03

Fluoride {F) by IC

04/04/03

LA-508-462

LA-508-462

14913-49-6

Bi-212 by GEA LA-S08-462

14733-03-0 04/04/03

Bi-214 by GEA

04/09/03

14762-78-8 LA-508-462

10198-40-0

€0-60 by GEA

13967-70-9 Cs-134 by GEA LA-508-462

MDL =Minimum Detection Limit B - The analyte < the RDL but > = the IDL/MDL (inorganic) E - Analyts is an estimats, has potentiafty larger errors
RQ=Result Qualifier : J - Estimated Value B U - Anatyzed for but not detected above limiting critea———
X - Other flags and notes described in the comments/namative. - -
il
DF=Dilution Factor : —
* - Indicates results that havs NOT baen validated: .+ - Indicatss more than six qualifier symbols ' (R
Report WoO4/ver. 5.1 - : %

Ground Water Protection Frogram . _ — Page 9




WSCF A
. ' ]
ANALYTICAL RESULTS REPORT o
Attention: Steve Trent , Group #  WSCF20030461
Project: F03-006: 200-PW-2/PW-4
WSCF
CAS # Test Performed Analyze Sample Receive
TButanol 7 sOUD  LAB23455 4 < 200  ugkg 04/16/03 04/04/03 ouom_a
53
108.90-7  Chlorobenzens 04/16/03 O4/04/03 04/04/03
Trichlorcethens 04/16/03 04/04/03 04/04103
e D Re oy

Total Pet. Hydrocarbons Diessl

< 4.20e+03 4.2a+03

05/01/03 D4/04/03 04/04/03
o

c

-

-

-

h,\

hS

MDL=Mirimum Detection Limit B - The analyte < the RDL but > = the IDUMDL {inorganic) - £ - Analyte Is 2n estimate, has potentially larger emors
RQ=Result Qualifier J - Ectimated Value 'U - Analyzed for but not detscted above limiting criteria.

X - Other flags and notes described in the comments/narrative.
DF=Dilution Factor
* - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols
Report Wo04/ver. 5.1
Growund Water Protection Program : A : : Page I5




Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment i

‘Narrative
Sample Delivery Group | WSCF20030461
Sample Matrix Soil
Sample Visual Brown
SAF Number 'F03-006
Data Deliverable | Summary Report
Introduction

Two (2) soil samples (B16RX8, BI6RX9) from the GPP was received at the WSCF Laboratory on
April 4, 2003. The sample was analyzed for those analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively ‘
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analvtical Methodology for Requested Analyses

¢ ICP-MS Metals by EPA Method 200.8 and ICP-AES Metals by EPA SW-846 Method
6010A. Analytical work was performed with no deviations to the approved method.

* VOA’sby EPA SW-846 Method 8260A. Analytical work was performed with no
deviations to the approved method. The compound 1-Butanol requested under EPA SW-
846 Method 8015 was reported under this method.

* Semi-VQA’s by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

¢ Alcohols and Glycols by EPA SW-846 Method 8015. Analytical work was performed
with no deviations to the approved method. The compound 1-Butanol requested under
this method was reported under EPA SW-846 Method 8260A.

s  WTPH-D by WDOE Method NWTPH-Dx. Analytical work was performed with no
deviations to the approved method.

¢  WTPH-G by WDOE Method NWTPH-Gx. Analytical work was performed with no
deviations to the approved method.
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* IC Anions and Ammonium by EPA SW-846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammonium, but a
deviation was required for the Anions (see comments below),

¢ The pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method.

e Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations
to the approved method.

e Cyanide by EPA SW-846 Method 90190. Analyhcal work was performed with no
deviations to the approved method.

+ All RadChem analyses (TA/TB, AEA’s, GEA) were run by internal WDOE accredited
WSCF procedures. Analytical work was performed with no deviations to the approved
method.

Comments

PCB’s — This analysis was originally on the Sample Chain of Custody when received at the
WSCF Laboratory, but the client later requested the analysis not be run.

ICP-MS and ICP-AES Metals — The hold time(s) for this analysis was met. A Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per the GPP Letter of Instruction. See page(s) 2-27, 2-28, 2-29, 2-30, and 2-48 for QC
details. '

VOA'’s — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Splked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-36, 2-37 and 2-38 for QC details. Compounds listed on the tentatively

_identified peak report with an “N” qualifier have been identified with the program used to
interpret the raw data.

Semi-VOA’s — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-44, 2-45, 2-46 and 2-47 for QC details. Compounds listed on the
tentatively identified peak report with an “N” qualifier have been identified with the program
used to interpret the raw data.

Alcohols and Glycols — The hold time(s) for this analysis was met. A Laboratory Control
Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per
the GPP Letter of Instruction. See page(s) 2-37 for QC details.

WTPH-D - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix

Spike and Matrix Spiked Duplicate were analyzed with each dehvery group per the GPP Letter
of Instruction. See page(s) 2-40 for details.

000017
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WTPH-G — The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix

Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP . Letter

of Instruction, See page(s) 2-39 for details.

IC Anions — The client requested hold time(s) for this analysis was not met. The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-33, 2-34 and 2-36 for QC details.

NH4 - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-38 for QC details

The pH — Per the direction of the chain of custody, the pH-was completed within 24 hours of
sampling.

Percent Solids — PCB’s, VOA’s, Semi-VOA’s, Alcohols and Glycols, WTPH-G and WTPH-D
analytical results were corrected for percent solids. All other analytical results were reported for
the sample as received.

CN - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-26 for QC details.

RadChem — There are no hold times associated with these WDOE accredited methods. Except
for GEA, a Laboratory Control Sample and Duplicate were analyzed with each delivery group
per the GPP Letter of Instruction. See page(s) 2-31, 2-32, and 2-35 for QC details.

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF

Laboratory ical Manager and Client Services, as verified by the following signature.
/ )
! -

Troy Dale
WSCF Production Control

Abbreviations

Hg — mercury Am — americium

IC - ion chromatography Cm - curium

ICP - inductively coupled plasma Pu - plutonium

ICP/AES - ICP/atomic emission spectroscopy Np — neptunium

ICP/MS — ICP/mass spectrometry GEA — gamma energy analysis

Total U — total uranium H3 - Tritium

AT/TB — total alpha/total beta Sr - Strontium 89, 90

AEA — Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel
WTPH-G - Total Hydrocarbons-Gasoline T8S - Total Suspended Solids
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/7'(5(05

FH-Central Platean Project - CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-006-014 [P 1 of 1
[Collector Company Contact Telephone Ne. Project Coordinator . .
Johansen/Pope/Plister 1C Hulstrom 1733928 TRENT, 5! PriceCode 8N Data Turnaround
Project Designation N Sampling Location : SAF No. Air Quality [ 30 Days
200-PW-2/200-PW-4 OU - Borehole Soil Sampling - 216-A-19 (C3245) 22. 5-25 Oft FO3-006 )
lee Chest No, . 47 Field Logbook No. CoA M;lhod of Shipment
A - (o HNF-N-3361 : 117504ES10 “Goverment Vehicle
Shipped Te ' - | Omsite Property No. ]’LJ/ Q Bill of Lading/Air Bill No.
Waste Sampling & Characterization . L _ e AR T “
POSSIBLE SAMPLE NAZARDS/REMARKS .
. Cook 5C Cool 4C Noas Noce -
Preservation
. *G Gs* P Snap Vial
Special Handling and/or Storage Type of Container
. No. of Container(s)} ! 3 ! !
250mL 40mL 500mL 60mi,
Volume
(o} Sox ke (1) 1o | See i (2) n | Sox e (0} in | Actvty Scan
O . ] Special . Special ) Special
O SAMPLE ANALYSIS
< .
| 7 00204, _
—E Sample No. Matrix * Sampic Date Sample Time :
BIBRX8 \4) wbe DS SOIL LY 03 JAY S ~ | x S M
BI6RXS ( o H0eUbO soL -t -¢3 1 ¢4 X, < <, ~
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
R%W W/f L«-W %)IAU Receijfd ByfSpored In ff ** The kaboratory is o repont bath kerosenc and diescl ranpe compounds from the WTPH-D analysis. sosai
} gy — S e
ﬁ Ay LF :5 26 (1) Semi-VOA - 82704 {TCL); Semi-VOA — 3270A (Add-On) {2-Butoxyetlianol, 1 nbulyl phosphatc); v
Rdt:w_mshcd ByiRcrmvcd From Rccclvcd By!Slorcd In TPH-Dicsel Range - WIPH-D; TPH-Gasoline Range - WTPHLG; PCBs - 3082 Si=Shudge
. (2) Alcolils, Glycols, & Ketones - B015 {1-Butanol, Dicthy! ether, Ethylene plycol, Methanol} m*'
b 1 : - " {3) Gamma Spectroscopy {Cesium-137, Cobalt-60, Europium-152, Europium-154, Europium-155}.
Relinquished By/R emoved From DatefTitne Reccived By/Stored In Date/Time Gamma Spec - Add-0n {Antimony-125, Cesiun-134, Tin-126}; Isotopic Radium {Radium-226, Radium- | hemmre sosce
: .228); Isotopic Plutonium; Americium-241; sotopic Uraniuen; Trace Elements ICP/MS - 2008 DL=Drum Liguida
o Date/Ti - DaterTi {Complete} {Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Copper, Lead, Mercury, TeTisme
elinquished By/Removed From ate/Titne lReccwod By/Stored In . stelTime Nickel, Selenium, Silver, Uranium}; ICP Metals - 6010A (Add-on) {Bismuth, Boron); IC Anions - 300.0 :‘:::
{Chloride, Fluoride, Nitrogen in Nitrate, Nitrogen in Nitrite, Phosphate, Sulfate); Cyanide (Tolal) - o~ Veramion
Relinquished By/Removed From Date/Time Inmiycd By/Stored In Date/Time 3352, Canons (1C} - 300.7 {Nitrogen in ammonium), pH {Soil) - 9045 KeOotcr
Retinquished By/Removed From Dale/Time 'IRcccivcd By/Stored In Date/Time
LABORATORY | Received By Title Date/Time
SECTION _ : :
FINAL SAMPLE | Disposal Method Dispased By . Date/Time
LVISPOSITION '

REE-011 (03/01/2002)




Appendix 5

Data Validation Supporting Documentation
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Appendix A - BHI-01435
Data Validation Checklists Rev. 0
GC/MS ORGANIC DATA VALIDATION CHECKLIST
Py ;
VALIDATION : ) -
LEVEL: A B C D E

PROJECT: D00-0U-2[ 260-Pi<f

DATA PACKAGE: (JJSCE 200300 (|

L]

VALIDATOR: AL \ B: WscF DATE: 10[ lc(] oy

CASE: _ SDG: 3 ouUll|
| ANALYSES PERFORMED

< SW-846 %) SW-B468260 | SW-846 8270 SW-846 8270
(TCLP) (TCLP)
SAMPLES/MATRIX
RILRXE RICRXT
S
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification oCUmEntRtOn PIESCnt? . oottt eresasan Yes N/A
Comments:;
Y

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
GC/MS tuning/performance check acceptable? . .............coooeiimnsssinsnsssissnsscacsecssersssemssmssassanns Yes Ngl N/
Initial calibrations acceptable? ..............cceimmriseemesmemoncmn s sassecssimmassss st ssss e seras Yes Na N/A
Continuing calibrations acCEPLable? . ........c..cmresrecrscemeennsssosssescssassssssssssssssssssressonssstastnsessaseasssteosnen Yes No N/A
SUANAATAS TACEABIET ..o ser s ess st et sess e e e Yes No| N/A
SIANAATES EXPITEAT ..._o_.....oeoooeoeeeeeeeeeee s oeeeeeseemmemmeemesaseavossns st ss s e sae st et e sma SRS At RS Yes No| N/A
Caleutation chock B0CePADIET . . et esssaes e s s s e esbareseser st s enes Yes No| NA
Comments:

Deia Validaiion Procedure for Chemical Analysis

October 2000
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Appendix A —
Data Validation Checklists

BHI-01435
Rev.0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
Calibration blanks analyzed? (Levels D, E)

Calibration blank results acceptable? (Levels D, E),,

Laboratory blanks analyzed? . ..............

Laboratory blank results acceptable?

Ficld/trip blanks analyzed? (Levels C, D, E)........ccoevrrsrscunnee

Field/trip blank results acceptable? (Levels C, D, E)
Transcription/calculation errors? (Levels D, E)

-----

..................................................................

-------

Comments:

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed? ................cooccrecnmsermrrsesssassesmmassssirisssssense
Swrrogate/system monitoring compound recoveries acceptable? ...

Surrogates traceable? (Levels D, E)

§ No Nf@

Surrogates expired? (Levels D, E)

MS/MSD samples analyzed?
MS/MSD results acceptable?

.................................................

MS/MSD standards NIST traceable? (Levels D, E)
MS/MSD standards? (Levels D, E)

--------------------

............................................................... fYes “No N/A

........ No N/

LCS/BSS samples analyzed?

LCS/BSS results acceptable?

Standards traceable? (Levels D, E)

Standards expired? (Levels D, E)...

Transcription/calculation emrors? (Levels D, E)

Petformance audit sample(s) analyzed?

Performance audit sample results acceptable?

Comments:

Data Validation Procedure for Chemical Analysis

Petebuer 00N

000022

A-2



Appendix A — | . BHI-01435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

5, PRECISION (Levels C, D, and E)
MS/MSD samples amalyzed? ..
MS/MSD RPD VAIIES 8CCEPUIET ........oocovvsceeenssrsssscsssresesssussessesassessessssssssmsesssasmssssssasseses s
MS/MSD standards NIST traceable? (Levels D, E)
" MS/MSD standards expired? (Levels D, E)
Ficld duplicate RPD values acceptable?
Ficld split RPD values acceptable? .............ccccenienrerecemscmnisnnssmmersassossscssesscsnsanessesesmsasssasssasasosecssnissens
Transcription/calculation errors? (Levels D, E)
Comments:

....................................

............................................................................................

.....................

-------------------------------

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards analyzed?. ............ooocrmmctmonisssiss e srenanes eeeetenerrmar e Yes
linternal standard areas acceptable? | ...t st sne s s enennas Yes
Intemal standard retention times acceptable? ..., b R bR e Yes
Standards traceable? ............ verereassean s s r s s nenasasesas s asebesartasnan Yes
Standards expired? _............ Crserevssasisersseseuneer s saaeseres . Yes
Transcription/calculation emrors? . ................coeveeemorerenr e s esssesarnne s SOOI, {
Comments:

7. HOLDING TIMES (all levels )

Samples properly preserved? No N/A
Sample holding times acceptable? _ .. No NA
Comments:

Data Validation Proceduere for Chemical Analysis
October 2000 '



Appendix A - _ D BHI-01435
Data Validation Checklists . Rev.0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (alt levels)
Compound identification acceptable? (Levels D, E). ........occvvvemnrceenencneneese ..Yes No

Compound quantitation acceptable? (Levels D.E) .. revmennsesmsnneee YE8 NO %
Results reported for all requested analyses? ... ......No NA

Reesults supported in the raw data? (Levels D, E) Y No
Samples properly prepared? (Levels D, E)......cccvvensncccnsecemmsmnnsssomsiemsenssssssnsssecsessmsassans — No,
Laboratory properly identified and coded all TIC? (Levels D, E) e Yes No @
Detection limits meet RDLY . ..............ccovnnnrinrreas R Yes No N/A

“Transcription/calculation errors? (Levels D, E) i} Yes No@

Comments:

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performed? ... Yes N
GPC check PErfOrmed? ..o et s aer e s s st seras s ae s R e s e et i e s penmpe s -Yes N
_GPC SO T OVETIES ACED DI o eeieeteetesereteserer————seseteraeestatar teseranes Yes N
GPC calibration performed? eererasuesstmasmeaetes . Yes N
GPC calibration check performed?, ... .......ccivcirninnnn. ireereen et tes s sn st asap e san Yes No
GPC calibration check retention times acceptable? ... ... .. Yes No
Check/calibration materials raceable? ...................coocoenmessesoresemsssstansssresssssasesnsssassrsesesses sevsrsmssnsesssnsnion Yes No
Check/calibration materials EXPIted?.................coooocoumeerssmsssssaressessemimsmsssasssossstssstossossresssiseseossse .Yes No
Amlytical batch QC given similar cleanup? trensereaseress e pssnam e Yes No
Transcription/Calculation Errors? orenteaeamettibaebesen ey SRS R RO RS S P S e AR S e AR sar s s siRet ek se bR SRR en Yes No
Comments:

Data Validation Procedure for Chemical Analysis
October 2000
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Appendix 6

Additional Documentation Requested by Client
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID ‘ Sample Date: 04/04/03
Test: Alcohols, Glycols - 8015 Receive Date: 04/04/03

QC Analysis. Lower Upper
Type Analyte \ CAS # Results Units  Date Limit Limit

Lab ID: WO030000158
BATCH QC ASSOCIATED WITH SAMPLE

Diathyt ather %Hecove 05/02/03

- Msthanal 05/02/03

Diathyt ather %Recove 05/02/03

MsSD Mathano! 67-56-1 116.000 %Recove 05/02/03 75.000 126.000

SPK-RPD Disthyl athar 60-29-7 0.000 RPD 05/02/03 Q.000 20,000

SPK-RPD Moathano! 67-56-1 1.739 RPD 05/02/03 0.000 20.000

Lab ID: 'WO030000159
BATCH QC ASSOCIATED WITH SAMPLE

M5 2-Bromoethanol 540.51-2 100,000 %Recove 06/02/03 70.000 125.000

MS Ethylene glycol 107-21-1 100.000 %Recove 05/02/03 75.000 125.000

MSD 2-Bromoethanol 540-61-2 97.000 %Rscove 06/02/03 70.000 i 126.000

MSD Ethylene glycol 107-21-1 116.000 %Racove 06/02/03 75.000 125.000

SPK-RPD 2-Bromoathancl £40-61-2 3.048 RPD 05/02/03 0.000 20,000

SPK-RPD Ethylene glycol 107-21-1 14.815 RPD 06/02/03 0.000 20.000

BATCH QC

BLANK 2-Bromoethanol 540-61-2 ' 100 ug/Kg 05/02/03 0.000 10.000

BLANK Ethylana glycot "107-211 <6000 ug/Kg 06/02/03 0.000 5.000

LCS 2-Bramoethanol 540-51-2 92,000 %Recove 05/02/03 70.000 130.000

LCS Ethylens glycol 107-21-1 116.000 %Racove 05/02/03 70.000 130.000

oo

Report wilg/rev.5.1 p 12
30-may-2003  13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461
Matrix: SOLID
Test: VOA Ground Water Protection

QC

Type Analyte CAS #

SAF Number: F03-006
Sample Date: 04/04/03
Receive Date: 04/04/03

Lower
Limit

Analysis

Results Units Date

Upper
Limit

Lab ID: 'WO030000157
BATCH QC ASSOCIATED WITH SAMPLE

Banzens

MSD Chlorobenzens 108-90-7

MsD Toluene-d8 Surr 2037-266

% Recov 04/186/03

106.000 % Recov 04/16/03 79.000

99.600 % Recov D4/16/03 89.000

MSD Trichlorsathens

Lab ID: 'WO030000158-
BATCH QC ASSOCIATED WITH SAMPLE

MSs 1,1-Dichioroathens 75-35-4

79-01-6

88.300 % Recav 04/16/03 73.000

77.100 % Rocov 04/18/03 63.000

117.000

4-Bromofiuorobenzens

1, 2-Dichloroethane-d4 Surr 17060-07-0

MS3D Toluane 108-88-3

Lab ID: 'WO030000159
BATCH QC ASSOCIATED WITH SAMPLE

124.000 % Recov Q4/16/03

104.000 % Recov 04/16/03 76,000

120.000

04/16/03

' 04/16/03

Raeport wl3qg/rev.5.1 p 16
30-may-2003  13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID . _ Sample Date:  04/04/03
Test: VOA Ground Water Protection Receive Date:  04/04/03

QC ' , Analysis Lower L
Type Analyte (;AS # Results Units  Date Limit | LIl,ll:;lt-

04/18/03

2037-26-6 X 04/16/03

MsD Trichlorosthane 79-01-6 26.800 % Recov 04/16/03 73.000 123.000

SPK-RPD Banzene . ’ 04/16/03

SPK-RPD Chlorobsnzene 108-90-7 . 04/16/03
Toluans-d8 2037-26-5 4/16/03

Lab ID: W030000160
BATCH QC ASSOCIATED WITH SAMPLE

04/16/03

BATCH QC

BLANK 1.1-Dichioroethens 75-35-4 < 1.0 ug/Kg 04/16/03

BLANK Benzens 71-43-2 <10 ug/Kg 04/16/03

BLANK Chlorobsnzene 108-90-7 <1.0 ugl/Kg 04/16/03

BLANK  Tolusne-ds Surr ' 2037-26-5 103,000 % Recov 04/16/03 £0.000 126.000

Lcs Toluvens-d3 Surr 2037-28-6 105.000 % Recov 04/16/C BO.00!

Report wi13qg/rav.5.1 p 17
30-may-2003  13:2]:29
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~ WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 _ : SAF Number: F03-006
Matrix: SOLID Sample Date:
Test: VOA Ground Water Protection Receive Date:
QC Analysis - Lower Upper
__Type Analyte CAS# Results Units  Date Limit Limit

Report wldg/rev.5.1 p 18
30-may-2003  13:21:29
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